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ISEE 3 in Real Time: 

An Update 

j, a. Joselyn, J. Hirman, and G. R. 
Heckman 

NOAA/Space Environment Laboratory 
Boulder, Colorado 

In the October 9, 1979 Issue of Eos, Tsurutanl and Baker 
11979 ] expressed the tangible benefits of obtaining selected 
Interplanetary data from the ISEE 3 spacecraft in real time. 
As shown in Figure 1, reproduced from Tsuruianl and 
Baker, ISEE 3 Is positioned between the earth and the sun 
In a halo orbit about the sun-Earth Iteration point. This loca- 
tion Is well suited to provide advanced warning of the onset 
of geomagnetic disturbances. Although the data were not 
originally Intended for real-time use, NOAA end NASA be- 
gan to cooperate early In 1979 to solve the technical and 
administrative problems requisite to acquiring the raw data 
before editing and transmission to the experimenters. In 
March I960 the data stream began arriving at the Space 
Environment Services Center (SESC), Boulder, Colorado. 
Dally data coverage varies but averages near 60%. The 
data are now being routinely used to support SESC military 
and civilian customers and the scientific community at 


Experiment 


TABLE 1. ISEE 3 Data Acquired in Real Time 

Principal Investigator Approximate Sampling Rale 1-mln Data Base Values Acquisition Dale 



Fig. 1. The International Sun Earth Explorer 3 orbit about the 
sun-Earth Iteration point {.,. 


SESC (a Joint operation of NOAA and the Air Force Air 
Weather Service) Is an around-the-clock center that closely 
monitors solar and geophysical conditions, Issues warnings 
and alerts of special events, and writes twice-daily sum- 
maries and forecasts of the overall level of aclivlty. Real- 
time and near-real-time data are routinely obtained from a 
chain of cooperating solar optical and radio observatories, 
'nduding the remaining stations of the International Magne- 
twpherlc Study Program. Although Interplanetary data 
have been provided In the past by Pioneers 6-9 and Vela 
spacecraft, and are now available by request from the prin- 
y I Investigators of Pioneers 6-9 and the Pioneer Venus 
Obiter (depending upon a favorable location of Venus), 

ISEE 3 provides a vital platform for measuring ambient 
wnditlons in ihe solar wind some tens of minutes before 
«rth Is Impacted. In the past few months, this capability 
J 4 * especially helpful In providing support to NASA for the 
Jsl flight of the shuttle Columbia and to the International 
European Energy Budget Campaign organized by D. Offer- 
man. 

Table 1 Hals the experiments and the principal Investiga- 
tes who have released their data to NOAA specifically for 
real-time use. Additional details about the experiments are 
gained In a special Issue of the IEEE Transactions on 
j*wc/ence Electronics [IEEE, 1978]. The raw data enter 
“J 0 S ESC data base, SELDADS (Space Environment Lab- 
rjjry Data Acquisition and Display System), via relay 
^ NASA's Goddard Space Flight Center through 
WA 8 National Environmental Satellite Center. At SESC 
J^yala are processed, stored, and displayed In several 
T^ats. Beside appearing on continuous paper strip 
J™- digital data are flashed on a monitoring screen 
.“2’ 8 u Pdated to current values every 6 s. As the data are 
it! 8 . Ved and displayed, simple analysis Is done to show 
jJ® 8 ' cl °ck time at which the Interplanetary field turned 
P lua a rough Integration (gamma minutes) to 
^ the forecaster evaluate how strong and persistent any 
tar ^ aa besn - The calculated velocity of the so- 

j M ,J™ 18 UB ad to show an estimated hellolongltude of the 
Co of the solar wind, and there Is an automatic shock , 
oi nv, b0 s»d on near-simultaneous Increases 

than 50% In total magnetic field Intensity and solar 
ZL d H ly 0nd at leaa t 60 km/a In velocity. The. data re- 
rtg m the SESC/SELDADS are available lor printout and 
variab,e ,,me scales. In particular, the southward 
Iwo £2? °* lhe interplanetary field can be displayed In 
maomS? 1 Inat9 systems: solar ecliptic coordinates and solar 
Ci S| ! ,eri0 coordinates. Tlie algorithms for the latter 
TsunriS 8 ^ were provided by Roy Okldp end Sruce . 
lute o| J? Propulsion Laboratory, California Insti- 


Solar X rays K. A. Anderson, Unlv. of Calif. 

Interplanetary E. J. Smite, JPL 

Magnetic Fields 

Sotar Wind Density, S. J. Bama. Los Alamos Sclentllic Lab 
Velocity 

Plasma Wave (3 kHz) F. L. Scarf, TRW 
Electric Reids 


synoptic Information. The general azimuthal direction of the 
magnetic field (e.g., toward or away from the sun) and the 
velocity are used In comparison with solar disc magneto- 
grams from the Kitt Peak National Observatory to deter- 
mine the large-scale source of the solar wind. Sector 
boundaries and other discontinuities In the direction of the 
solar wind are especially obvious. High-speed, low-density 
solar wind streams can be Identified with specific coronal 
holes observed in helium 10830-A spectrohellograms trans- 
mitted daily from Kltt Peak. 

A( an event-mode level, the ISEE 3 solar wind data can 
Identify abrupt Interfaces and shock waves in the solar 
wind. When Ihese shocks Impact the magnetosphere, they 
are seen at geosynchronous satellite and low-latitude 
ground-based geomagnetic observatories as sudden Im- 
pulses in the horizontal component, which may be storm 
sudden commencements. Figure 2 Illustrates a sequence 
of observations on July 17, I960. The discontinuity in the 
total Interplanetary magnetic field at ISEE 3 occurred at 
1840 UT (solar wind density and velocity data were not 
available). Previous lo the detection of this shock, we had 
noted enhanced noise in the 3-kHz plasma wave experi- 
ment. Those emissions are due to Instabilities driven by en- 
ergetic protons Mowing upstream of the shock and are often 
seen to precede intervals of shocked or highly disturbed 
conditions In the solar wind [Scarf, 1977; Kennel at al., 
1981]. Fifty minutes later, at 1930 UT, the Impulse was reg- 
istered at the low-latitude IMS stations. The delay time for 
the distance from ISEE to Earth of 1 .5 x 10 s km Implied an 
assumed constant shock velocity of 500 km/s and an ex- 
trapolated delay from the sun to Earth of 3.5 days. This 
travel time corresponds with the occurrence ol an XI /I 
bright flare on the sun on July 14 at 0630 UT. From March 
21, I960, through April 30. 1981, 30 apparent shocks al 
ISEE 3 have been identified with sudden Impulses on Ihe 
ground. Twenty- three Impulses In the geomagnetic field oc- 
curred at times when ISEE 3 data were not available. How- 
ever, not all shock signatures seen al ISEE 3 can be Identi- 
fied with magnetic impulses at Earth, and nol all sudden 
impulses on the ground can be Identified in ISEE 3 data. 
Many shocks cannot be readily associated with a specific 
flare or other solar event, such as a filament disappear- 
ance. Further, the details of Ihe shock at ISEE 3 do not 
8Bem lo correspond with the details of the impulse at ihe 
ground. This variety In the event data exemplilies ihe com- 
plexity of lhe solar wind and lhe Interaction between the so- 
lar wind and the magnetosphere. 

Finally, the ISEE 3 solar wind dala are a potentially 
quantitative predictor of geomagnetic storms and sub- 
storms. The key to quantitative prediction is an understand- 
ing of the mechanism of energy coupling between the solar 
wind and the magnetosphere. Numerous algorithms relat- 
ing solar wind parameters to geomagnetic Indexes have 
been proposed. (For discussions, see Crooker [1975]; Rus- 
sell [I960]; and Donnelly [1979].) We have presently Imple- 
mented only Iwo of Ihese predictors. The first algorithm Is 
Amoldy’s [1971] integration of the southward component of 
tlie Interplanetary field. As explained above, this value is 
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TABLE 2. ISEE 3 and NOAA/GOES X ray Dala 

Data Channel 


Energy Range 


tSEE-3 


SC 1 


12-20 keV 

SC 2 


20-36 kaV 

SC 3-4 

NOAAGOES 

36-52 kaV 

long' 


1.5-12 keV 

'short' 


3-24 keV 


calculated as a simple summation of the magnitude of Ihe 
southward field and is displayed In units of gamma minutes 
in real time. The Integration is terminated during those 
times when ISEE dala are not received or when B £ turns 
northward, restarting when the data resume. Although no 
permanent record of this parameter has been kept, it has 
proved to be of value as an indicator of the Intensity of goo- 
magnetic activity. Our experience is In accordance with the 
well-known result that predominately northward fields are 
associated with very little geomagnetic activity; fluctuating 
fields are associated with minor disturbances; consistently 
southward fields era associated with active conditions (K 
values at Boulder of 3, 4, and occasionally 5); and strong 
southward fields (Bj > -10 y and 2.B e t > 1000 ■* min) are 
associated with storm levels. After a disturbed period, if (he 
Held turns and slays northward, magnetic activity diminish- 
es. 

A second parameter presently calculated and displayed 
Is ‘epsilon, ' a function first suggested by Perreault and Aka- 
sofu [1978] that is proportional lo solar wind velocity and 
the square of the total Interplanetary field and is strongly 
wolghted toward southward fields Detailed studies of this 
parameter relate it to AE. which is a global measure of 
geomagnetic activity substorms in the northern auroral 
zone. AE Is not available In real lime, even as an estimate, 
since SESC auroral zone observatories are concentrated in 
Alaska, with our easternmost data arnving as a summary 
report every 90 min from Upper Heyford. England. Never- 
theless, epsilon performs as a reasonable estimator of geo- 
magnetic activity in that values greater than the threshold 
oMO ,B erg's are associated with significant geomagnetic 
activity [Akasofu. 1980]. There are other functions ol inter- 
planetary parameters that have been suggested as predic- 
tor algorithms Although most are Intended lo provide warn- 
ings on ihe order of tens of minutes (i.e., Ihe travel time 
from ISEE 3 to Earth plus some additional lag lime for sub- 
storms), some can offer predictions of up to hours. These 
Include the 3-kHz plasma wave noise observations men- 
tioned above and subtle density and velocity variations that 
may signal the approach of a stream Interface region in the 
solar wind ( Gosling et al. [1978]; R L. Rosenberg, private 
communication, 1980). 

In summary, SESC greatly appreciates the spirit of ex- 
ploration and cooperation that led to the acquisition of the 
real-time interplanetary data from ISEE 3. We are using 
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Fig. 2. A sequence of observations showing evidence of an fnter- 
planoiary shock at ISEE 3 and then a( Earth. 


those data to support scientific research and provide warn- 
ings to commercial and military customers. The potential 
contained In the dala Is not yel fully realized, but we are 
Implementing suggestions and algorithms to the best of our 
ability. For additional information aboul real-time data serv- 
ices, please contact the authors at the address given 
above. 
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Caver. In the new AGU puMcaMon, Earthquake Prediction— An 
International Review.' K. Mogi describes ihe progress of the exten- 
sive Japanese program i ri earthquake prediction which began in ; 
1965. As part of (Ms program, observations of various geodetic, 
geophysical, and geochemical parameters are being made 1 
throughout Japan in order to monitor premonitory effects ol earth- 
quakes. Including crustal deformation (a— strain and tut meters., 
b — Irian^ulatton. o-faveBng, e~tkte gages) and sebmtefty (d— ! 
sefamfc stations ol the Japan Meteoptoglcaf Agenfcy. F-mt- ; ‘ i 
croearthquake networks). See page 616 for details. . . • , • . i rtf 


The magnetic monopote, or magnetic point source (as 
opposed to Ihe conventional concept of a north-south mag- 
netic dipole), is again In the news, as It has been off and on 
lor the past 50 years. Perhaps It Is more precise to say that 
another episode In the continuing search for the elusive 
monopole Is underway. 

In a recent report by the National Science Foundation 
(Mosaic, 12, 1981, p. 19) it was stated of ths monopole, ‘If 
there is a dogma in modem physics, it might be that In na- 
ture anything not expressly forbidden to exist by a specific 
law must be presumed to exist. . . . Physicists are just go- 
ing to have to get clever enough to find them.’ In the eyes 
of the numerous investigators who have searched, mono- 
poles are not just objects that exist by theoretical default 
they are arcane, perhaps, but real. 

In the lore of science fantasy, monopoles are like antigra- 
vitation machines in magnetic fields. The theory Is that a 
monopole draws energy from and destroys magnetic fields 
n a press Interview held In Houston at a lunar science con- 
ference a few years ago, geophysicist Buford Price of the 
University of California (Berkeley), who was then and Is 
now Involved in the search for Ihe monopole, made the 
alarming statement that a controlled monopole might make 
a good Tay gun' for spacemen. The hard facts are that 
through the years Price and others have searched for the 
monopole as the ‘missing link’ In electrodynamic theory, its 
existence would provide the essential balance needed for 
Maxwell s equation. 

In 1931, Paul Dirac wrote a prediction theory for the 
magnetic quantum, the monopole. The theory was logical 

h«H^ S2!! p ? , was 8lU8ive 88 11 turned ««■ Investigators 
had no luck in their search for the monopole; it was to be 
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£i fir d f aV ! l£ ? 9ed ln lh0 weak fi8,ds of an iron- 
rich material, after having been created In the uooer atmo- 
sphere by collisions ol atmospheric molecules with hloh-en- 
rgy cosmic rays. The results were negative. With similarly 

l m I >0 ? of cubIc centimeters of ocean w* 
ter were tested at the Fermi Laboratory in Batavia minnie 
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Peru Earthquake Prediction Update 


Brian Brady of the U.S. Bureau of Mines has altered his 
prediction that three major earthquakes will rock Lima, 
Peru, this summer (Eos, March 31). He had predicted that 
a magnitude 7. 5-8.0 event would occur on or about June 
28, followed by a magnitude 9.2 event (Kanamori scale) on 
or about August 10, and a magnitude 9.9 event on or about 
September 16. No such earthquake occurred in June. 

Without the occurrence of the first quake, the other two 
‘are very Improbable,' Brady told Eos. He communicated 
the update in a personal letter to Alberto Glesecke. the re- 
tired head of the Peruvian Geophysical Instilute. Brady said 
he has not made a substitute specific prediction. In Janu- 
ary, the National Earthquake Prediction Evaluation Council 
rejected Brady's prediction, saying they were unconvinced 
of the scientific validity' of the forecast .— BTR SS 


Senate Confirms Kay worth 


The Senate confirmed George Keyworth on July 24 as 
the director of the Office of Science and Technology Policy 
Keyworth, former leader of the physics division at the Los 
Alamos Scientific Laboratory, was recommended to the 
Senate following a hearing with the Commerce. Science, 
and Transportation Committee on July 20. The hearing was 
organized by the Subcommittee on Science. Technology, 
and Space, chaired by Senator Harrison (Jack) Schmitt |R- 
NM). 

The confirmation follows by 2 months President Reagans 
announcement of his Intention to nominate Keyworth .— BTR 


Gold Assures Methane 


There is enough untapped hydrocarbon fuel to last Earth 
thousands ol years says quasar astronomer Thomas Gold 
of Cornell University. He theorizes that these deposits oi 
ablogenic methane are the results of the breakdown ol hy- 
drocarbons (trapped In the earth as It formed from solar 

nebula) linHor tho hlnh lomnarBliipa anH nraQQllf ' IhSl 0X’ 


nebula) under the high temperature and pressure that w* 
Ists In the earth's Interior. The carbon Is thereby released a 
the form of methane gas (CH 4 ), which leaks to the suite* 
continuously, through cracks and fissures In the crust. 
Gold's methane is not to be confused with the biogenic va- 
riety that has been discovered so far (l.e., 'natural S as /- 
The arguments for the hydrocarbons being in the earth* 
crust are based, In part, on the abundance of carbon# 
drogen compounds In space. Gold and his associate J. 
Soter, also of Cornell, have explained on numerous o®* 
slons how the hydrocarbon molecules associate in me» or ‘ 
Ites and, by analogy, In the earth. What has not been is* 
plained so far, Is where these vast gas deposits are. w" 
Is arguing that they should be looked for at natural faun, 
and joint systems. He feels that once proven, the depose 
can be tapped and used as an energy source of almosi . 
definite proportions. .^i-i 

Recent reports (Chemical & Engineering News, 

1981 . p. 17fi.) of a study being done jointly by the Cew& 
nla Institute of Technology and the Gulf Research arw^; 
velopment Co. on monitoring gas emissions along 
Andreas rift zone suggest that Gold's hypothesis 
tested. Not much funding for the project has been .prorjjjW 
but the study should supply useful data. So far rw 
has been recorded along the rift (Gold says the 
dreas fault zone is loo active,’ l.e., that methane (W^jjjg 
accumulate along It, but rather,. escapes cpnnnupu.ms^ 
levels that may be detectable but probably are not 
dally viable) but the project Is. only the bqgInnln^ ?|Mj^ 
broader effort. Monitoring systems are In the deveg^^ 
ptage, and given time; It may be possible to test 
In areas where blogenlo methane could 
auch area Suggested la the Canadian shle|di;Wh!^J^^ 
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m 0 lh 8 ne formed, however, and in no Instance, so far, can it 
be demonstrated that the methane emissions are related to 
the mantle. 

Methane can form easily by carbon-hydrogen reactions 
ihat are other than biogenic. To Gold, however, the Ideas 
are still pretty much untested. He suggests Isotope associ- 
ations with other gases and geographic patterns that can 
be used to demonstrate a common mantle source for the 
methane. The study of gas emissions from fault zones Is 
progressing based mostly on Interest In the amount of 3 He 
Slat is released from the mantle. Gold’s enthusiasm has led 
to the analysis of methane during the other studies. The re- 
sults may support Gold's Ideas, but the fear Is that they 
may not be extensive enough. Some positive results from 
monitoring over the next year could provide Gold with ihe 
basis for obtaining more support. 

Gold assures those who question his theory that the gas 
has to have formed, and he insists that the gas is trapped. 
Gold maintains these convictions amidst a growing consen- 
sus of controversy and doubt by many scientists and petro- 
leum experts. Arguments have been voiced during inquiries 
by the Department of Energy and by the National Academy 
of Sciences. No one wilt say Gold Is entirely wrong. Howev- 
er, few believe conditions in the mantle are favorable to 
trap vast quantities of methane, even given the astronomic 
theory. Oil companies have found no evidence, even In the 
deepest wells, but Gold's associate, Soter, says. 

*... I . . . think we need to take this hypothesis seriously 
because It could be so Important if It Is correct.’ 88 


Geophysicists 


Donald L. Turcotte was appointed chairman of the De- 
partment o( Geological Sciences at Cornell University. A 
member of the Cornell faculty since 1959, Turcotte moved 
from the mechanical and aerospace engineering depart- 
ment to geological sciences in 1973. He succeeds Jack E. 
OHver, Irving Porter Church Professor of Engineering. Oli- 
ver Is returning to teaching and research after serving as 
chairman for 10 years. Turcotte Is president-elect of AGU's 
Tectonophysics Section and a member of AGU's Publica- 
tions Committee. 


Gerald J. Wasserburg was awarded the Arthur L. Day 
Prize by the National Academy of Sciences for his contribu- 
tions to the physics of the earth. The $10,000 prize and 
lectureship is awarded approximately every 3 years. Was- 
serburg was honored at NAS' 118th annual meeting. 

Laurel L. Wilkenlng, associate professor of planetary sci- 
ences at the University of Arizona at Tucson, has been ap- 
pointed head of the department of planetary sciences and 
director of the University's Lunar and Planetary Laboratory. 
She succeeds William B. Hubbard who returned to teach- 
ing and research on planetary interiors. 


New Publications 


A Concise World Atlas of Geology 
and Mineral Deposits 

D.R. Derry, John Wiley, New York, 110 pp.. 1980, $81.95. 


Reviewed by F. J. Sawklns 


This atlas represents an overview of world geology and 
njlneral deposits that can, as the author states, be 'under- 
s " od by the layman and yet be useful to professional earth 
scientists.' Derry has produced an Informative and well-wril- 
■w i volume that essentially succeeds In that goal. It con- 
98,8 0{ an Introductory orientation, an atlas with explana- 


Classified 


Maurice Ewing Series: Volume 4 


Earthquake Prediction 


An International Review 


David W. Simpson and Paul Q. Richards, editors 


The scope of the earthquake observation network has rapidly 
Increased. Presented here Is research from scientists worldwide 
exploring geodetic, seismic, geomagnetic, geoelectric and 
geochemical observations with particular attention to crustal 
deformation. 


The Maurice Ewing Series covers 
convergent tectonics In a broad 
spectrum of geophysical and 
petrologic studies. Thsss volumes 
are intended to give a survey of cur- 
rent studies In present and past 
areas of eubductlon by utilizing 
multichannel aelemlc-re flection pro- 
files, heat flow measurements, 
hypocertter locations, and volcanic 
rock compositions to bring out the 
processes and products of plate 
consumption. 


Seismicity Pattorns 

Geological and Seismological Evidence for Recur- 
rence Times Along Major Faults 

Short, Long and Intermediate-Term Precursors to 
Earthquakes: Seismic and Non-Selsmlc 

Fundamental Studies, Laboratory Investigations and 
Models 


Otter Titles 


Deep Drilling Results in ths Atlantic 
Ocean: Continent a| Margins and 
Paleoan'vlronment (1978), edited by 
M. Talwanl, W. Hay, and W.B. Ryan, 
439 pp„ *18.00 (MEO30Q). 


Reviews of the National Programs of Japan, China 
and the USA 


51 papers 688 p.p. Illustrated 
List price $29.00 less 20% discount to AQU Members 

Order from: 

^American Geophysical Union 03 ("Bif 1 ! 

2000 Florida Avenue, N.W. |y [■■■■J 

Washington, DC 20009 orders under S50 must be preps 

or call toll free 800-424-2488 (in the Washington area 462-6903) 


Deep Drilling Results In the Atlantic 
Ocean: Ocean Cruet (1979), edited 
by M. Taiwan I, C.G. Harrison, arid 
D-E- Hayes, 446 pp., $18.00 
(MEO200). 


island Area, Deap Saa Trenohea, 
and Baok-Aro Batina (1979), edited 
by M. Talwanl and W.C. Pilman, 480 
pp.. $1800 (ME0100). 


orders under S50 must be prepaid 


lory texts, and finally statistical data on national production 
and resources of Ihe most Important mineral and mineral 
fuel commodities. 

The introductory section, which represents a brief review 
of physical geology, will mainly be of interest to those with- 
out any earth science background. It includes sections on 
landscape and geology, structure and history of the earth, 
distribution of earthquakes and volcanoes, life, and distribu- 
tion of mineral resources. It is clearly intended to aid the 
nonprofessional to comprehend better the explanatory ma- 
terial that follows in the atlas. The final section on distribu- 
tion of mineral resources would. I feel, have been consider ■ 
ably strengthened by the inclusion of sketches to illustrate 
the main types of mslal deposits and the manner in which 
these and mineral fuel deposits are created. Such material 
would have aided ail readers unfamiliar with economic ge- 
ology. 

The second section contains the real substance of ths 
volume and consists of nine map sheets plus extensive ex- 
planatory text material. The maps, which cover all the land 
areas of the earth, are attractively colored and without un- 
due complexity manage to convey a great deal of informa- 
tion on geology and resource distribution. The choice of 
scales and projections, although not uniform, is intelligent. 
The distribution of metal deposits Is indicated by chemical 
symbols, bul care Is required here if the reader is not to 
gain a distorted Impression of the relative importance of dif- 
ferent areas In terms of their melal production. However, if 
the maps are used in close correlation with the text and na- 
tional production and resource statistics In part three, this 


problem can be largely avoided. The most obvious exam- 
ple is the Antarctica map sheet that contains many symbols 
Indicative ol metal deposits that are at best no more than 
showings. 

The text that accompanies each map sheet traces the 
geological development of each (map) area from earliest 
limes to the present. Most major deposits are mentioned, 
bul, here again some unevenness of emphasis creeps in. 
For example, no mention is made of the important base 
metal deposits of New Brunswick and Newfoundland. De- 
spite ihis, and one or two errors in age designations of im- 
portant deposits, a great deal of accurate and useful infor- 
mation is presented. Unfortunately, no attempt is made lo 
differentiate the mineral deposits by lype. 

The world mineral production and reserves dala con- 
tained in the third pari ol the volume are important. They 
serve to emphasize Ihe highly uneven distribution of miner- 
al and mineral fuel wealth amongst Ihe various nations, 
and. as mentioned earlier, should be used closely with the 
maps. The (Inal sections list sources of further informa- 
tion, both suggested readings and the addresses of nation- 
al surveys around the world. A short glossary concludes 
the volume. 

In conclusion. Derry has produced a valuable synthesis 
on the geology and mineral resources of the continents. 
This volume should be of particular use to geophysicists 
concerned about the resources of our planet. 


F. J. Sawkins is with the Department of Geology and 
Geophysics. University of Minnesota. 
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jJOSlTlONs WANTED 

11 tlmea-$0 - 76 ' 


EnsliwM/Analyal. Englnaor/analyai to provide 
support services and to engage In Independent re- 
search In satellite Instrumentation and mathemati- 
cal modeling. Requires M.S. or equivalent In me- 
teorology or.meteorologloal engineering, knowledge 
of satellite and blomeleorotoglcal fcwlnmenl de- 
sign. fabrication and calibration and radiative irans- 

(ration, 6321 Greenbell Rd. CotSfle Park, Maryland 

20 Rrfsr to Job Order #318365 by September 1 1. 
■1981. 


&»n„* VAILABLE 


Pfiyaloel Scientist. GS- 1 MJ- 11 . SateO 1 
" E2«6-$29^36- The Remote Sensing Branchof 

the NBval Ocean Research 
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Fellow In Minora] Physios. The Auslratan 
National University invHes applications lor appoint- 
ment as IsNow In mineral physics. Research School 
ol Earth Sciences. An appointment is sought in ihe 
petrophysics group In the Held of mineral phye*ca. 
spedficnlly in elastic and anelasllc properties ol 
rocks and minerals. 

The successful applicant wt» be expected 10 be 
responsible tor research in this area and in particu- 
lar to develop high pressure, high temperature ex- 
perimental studtes relevant lo the vetoed** and ai- 
tenuaUon ol satemlc waves in rocks- Previous 
experience is essential. 

The laboratory Is well-equipped lor work al ultra- 
sonic Frequencies and equipmenl is being bum for 
seismic frequencies. 

Appointment inkldy lor fi years with posstoffly 
attar review to retiring ago. 

Salary $23104-930952 p a. Present exchange . 
rates; $A1 -$USI.I4. Reasonable travel expenses, 
assistance wHh housing. BuperannuatJon. 

Ths University reserves die right not to make an 
appointment or to make an appointment by imrtta- 
BOnaf any tone, 

Appfcants may obtain further particulars Irom 
The Registrar, AuklrpRan National University. PO 
Bor *, Canberra ACT 2600, AualraVa wtih whom 
1 apptosbons <*»» on 30 September 1981 . 

: Hydromeleereieglii, AMlatanVAeaeolate 
profauor lavef, iMriire-Jeadlng. Develop 
and lead a research program b provide qUanWa- 
five fntoffnaUon txi predpftation and evapoUanspL 
. radon oonWbultog to an understanding of Ihe hy- 
, .dhdoglo balance of .toe SandhK? and other regions 
• ol Nebraska. Research program will Involve coop- 
eration with olher meteorologists, hydrologists, 
ecologists, engineers and others Involved In plan- 
1 1 - i ■« ' 


ning rational development of Nebraska's land and 
water resources. Requires Ph D. in meteorology or 
climatology with training and experience in hydro- 
meteorology essential. Strong background in hy- 
drology. ins! rumen) a bon, mathematics and comput- 
er science desirable. Apply with letter and curricu- 
lum vUee by September IS io; Norman J. 
Rosenberg. Director. Center for Agricultural Meteo- 
rology & CUmntotogy- 202 C. Y. Thompson Library. 
University ol Nebraska-Ltncobi, Lincoln, Nebraska 
66583-0728 

Affirmative acuorvequa) opportunity employer. 


Head, Department ef Oceanography A 
Ocean Engineering. The Florida inswule or 
Technology seeks an individual to head a muHkhs- 
dphnary department ol actorttists and engineers. 
Position to commence as early as September 
1881. Candidate* must possess a Ph D. degree . 
and have demonstrated meritorious scientific work 
lh oceanography or ocean engineering wth interest 
and experience in teaching, research, and adminis- 
tration. The Deportment has graduate end under- 
graduate kuatdiscipflnary programs in btotogtee!.' 
chemical, geological and physical oceanography, 1 1 
and ocean engineering. Curricula forthePh.0. are 
available in physical, chemical, and biological 
oceanography. The department la part of a fast ris- 
ing unlveraity in a opmmunity on (he east coast 
thrMng with technle61 industries. Benefits fnetode 
bee tuition lor family members. Send resume bnd 
names of references to: Chairman of Search Com- 
mittee. Department of Oceanography 4 Ocean En- 
gineering, Florida Institute of Technology, Met- 
bourne. FL 32801. 1 

Florida Institute of Technology Is an «taia| oppor- 
tunity employer. 
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Senior Faculty Position! Mitaorology. 

Applications and nominations ate Invited tor a aan- 
rtv faculty position In meteorology, at the University 
of Utah. Eligible applicant will also be considered 
tor chairperson of the deportment. Candidates must 
possess a Ph D. in meteorology or a related disci- 
pline). Applicants should have touching and re- 
search experience and be Interested in participating 
in both the graduate and undergraduate programs. 
Applicants should submit curriculum vitao and 
names of throe prafe39lanB] references to: 

Dr. Jan Paogfe 
Search Committee 
Department of Meteorology 
University ol Utah 
Salt Lake City. Utah 841 12 
Deadline for applications November 30, 1081. 
Tho University of Utah Is an afllrmeUve action/ 
equal opportunity employer. 


UnlverellyofHawan/Faoulty Positions. Tho 
Department ol Geology and Geophysics and ihe 
Hawaii Institute of Geophysics have openings lor 
the 1981-1882 academic yoar. Rank is open de- 
pendent on qualifications. We are seeking persona 
who will particfpata In our teaching and research 
program in any or the following areas: 0) structural 
geology end marine I oc lories; (2) hydrology and 
engineering geology; 0) marine seismology, mag* 
nodes, and gravity. To apply send a letter ol Inter- 
est, a current vita and 3 tetters of reference to Dr. 

8. 0. Schlanger, Chairman. Department of Geology 
and Geophysics. University of Hawaii, 2S26 Correa 
Road, Honolulu, Hawaii 86822 (608-948-7828). or 
Dr. C. E. Hotstoy, Director, Hawaii Institute ol Geo< 
physics, same address (808-848-8760). Open unlit 
Med. 

The University ol Hawaii is an affinnaifve action 
and equal opportunity employer 


Professor of Ipaoe Physios. Tho Insfatuta of 
Goophystos and Planetary Physics ol UCLA irwltos 
applications lor an academic ladder faculty position 
in the field of space physics The appointment Is 
expected to bo mode at tho level ol profossor. Ap- 
pfcania should have well eat sbUshod records <n re- 
search in ihe area of Ifotds and particles in apace, 
end will be expected to conduct vigorous rososrch 
programs In space plasma physics. Responses 
should include a resume ol education, professional 
experience, and published research. Send replies 
to L. Knopofl, Associate Director, institute of Geo- 
physics 8 Planetary Physics. UCLA, Los Angeles. 
CA 90024 

UCLA Is on equal opportunity' altumnllvt) action 
employor 


Research Faculty Position 

Lfnfuers/ty of Miami 


Application! are invited for a nontenure re- 
search faculty position available In ihe Division ol 
Meteorology and Physical Oceanography. School 
ol Marina nnd Almosph^ric Science, Umvenlty ol 
Miami The rank and utaiy will be neg.jp.ircd de- 
pending on qualifications The appkam mud 
hold a Vh D In atmospheric science*, oeeanogn- 
phy. or a related ditaplnio Research program* in 
ihe Dtwtfon unhide aaUbte oceanocpaphy and 
meteorology, extensive experiments physical 
oceanography profecU and radar meteotufoijy 


Applicari should have Interest in one or more 
of the following leworch areas boundary layer 
dSutlon and transport processes Including lea air 
inicraccon. atmospheric or oceanographic model- 
ing. c s penmen tal physical oceanography or me- 
teorology Induing analysis of satellite observa- 
tions 


Applicants should submit curriculum vitae and 
the names of three professional references to the 
Search Commirtce Chairman. R. Lhermitte. 
School of Marine and Atmospheric Science. Uni 
verity of Miami, 4600 Ricker backer Cause-way, 
Maml. Florida 33149 


The UnrvenUy ol Miami to a private Internation- 
al university and b an equal opportunity afflrma- 
Hue action employer 


Atmoapherfo Scientist Oroup Hoed. Senior 
staff scientist position available immediaiefy at Ihe 
NAIC’s Arecteo Observatory The successful appli- 
cant will be appointed as Head of the Aimoephenc 
Sciences Group and wd be expected to lead that 
group and to perform Independent research usfog 
the Aiecibo faohtsos A Ph D degree In atmospher- 
ic or physical sciences or radar engineering and a 
record ol aohd research accomplishments are re- 
quired Experience with radar studies of tne strato- 


sphere, mesosphere, and Ionosphere or with HF 
modifications ol the Ionosphere is desirable. Salary 
open. Please send resume and names of at least 
ihiee references to Qr. Harold D. Crall. Jr.. Acting 
Director. NAIC Observatory. Space Sciences Build- 
ing. Cornell University, Ithaca, New York 14063. 

NAIC/Comojl Untvorsity are EOE/AAE. 


Petroleum Geophysicist/ New Zealand 
Geological Survey. New Zealand to undergo- 
ing major expansion of Ha energy resource investi- 
gations Including prospecting tor hydrocarbons. The 
Department of GctonUfta and Industrial Research, 
Iho principle Government R & D Agency, and advi- 
sor to government and industry in science and 
technology, has a vacancy In its Geological Survey 
for a seismic Interpreter. The position. In Ihe Petro- 
leum and BaBln Studies Section requires a person 
wllh a sound geological background primarily lor 
regional analysis tor the Basin Studies Programme. 

Qualifications: A good 4 year bachelor's degree 
or Nghor, and at toast 3 years petroleum explora- 
tion experience, are preferred. 

Salary: A salary of up to NZ$23,520 per annum 
Is offered for this position, depending on qualifica- 
tions and experience. 

Further Information, application forma elc., may 
be obtained from the Ambassador Extraordinary 
end Plenipotentiary. New Zealand Embassy, Wash- 
ington D C Applicants should quote Vacancy No. 
2657 and forward applications, accompanied by a 
resume, to: 

The Ambassador Extraordinary and Plenipo- 
tentiary 

New Zealand Embassy 
Observatory Circle, NW 
Washington DC 20006 
United States of America 

Closing dale tor applications Novembor 3, 1981 . 


Adjunct Professor of Goo physios, Applica- 
tions are invilod for an adjunct associate professor 
(research) position. Applicants ahoufd be interested 
and currently involved In the relations between ma- 
rina geophysics and active continental tectonics. 
Applicant should have a Ph D. In geophysics with 
broad experience in tho cotoclkxi ot marine geo- 
physical data and Its Interpretation, familiarity with 
land geology, particularly along active margins and 
experience In combining diverse marine end land 
data into large scale tectonic models. The appoin- 
tee Is expected to lead a vigorous research pro- 
gram. The adjunct position Is non-tenure track. Sal- 
ary range: $28,000-01,000, equivalent to regular 
faculty positions with. similar experience. Applicants 
ahoufd submit an application loiter and resume to 
Mr. James Peters. California Employment Develop- 
ment Department. 297 Wost Heckling, San Jose. 
CA 951 10. by September 30. 1881 . 

This advertisement was paid for by (he employer. 


Research Asaoetute/Eleotron Mforo- 
probe. The Erection Microscopy Center at Texas 
ASM University Invites application for Ihe position 
of election microprobe specialist. Applicants should 
possess a working knowledge of WDS and EOS 
spectrometers and accompanying computer end 
software programs and preferably have hod experi- 
ence In the geological Bo'encea 
The primary duties ol too position are to oversoe 
and maintain (with the aid of service contracts) (he 
electron microprobe and ancillary equipment end to 
assist in leaching graduate course laboratories 
dealing specifically wilh electron microprobe analy- 
sis 

Salary will be a maximum of $20,000/12 months. 
Applicant should send supporting data and tetter 
ot recommendation to: 

Dr. E. L_ Thurston 
Texas A6M University 
Biological Sciences Building 
Cottage Station. Texas 77843 
Texas ASM is an equal opportunity affirmative 
action employer. 


Po a (doctoral Positions. Scripps Institution ol 
Oceanography invites appicattons for three to five 
postdoctoral positions distributed among the foliow- 
tng fields: 

1 . Inshore processes coastal engineering. 

2. Manna pottubon and toe assimilative capac- 
ity of ihe ocean for social wastes utilizing 
resonance ionization spectroscopic analyti- 
cal methods 

3. Climate research, todutfing tong-range 
weather forecasting end Impacts of In- 
creased atmospheric carbon dioxide. 

Private foundation tending limits awards to U S. 
otiiens Appointments are tor one or two years 
Appkcenl should have a background in appropriate 
physical sciences for work in one of these tie Ids at 
the Ph.D. level, or equivalent Appointments <n the 
University of California system -will be at the level ot 
Postgraduate Research or Assistant Research, sal- 
ary from $i7,t 18-28.400, commensurate with qual- 


ifications. Submit resume (specify posltlon/nafd) in- 
cluding names of references, before Sept. 18, 1881 
to: J. D. Frautachy, Deputy Director, A-010, Scripps 
Institution of Oceanography. University of California 
San Diego. La Jolla, CA 92093. Request position 
profiles at Ihe same address. 

SIO/UCSD Is an equal cpportunliy/aftirmative ac- 
tion employer. 


Oceanographer. GS- 1360-1 2, Salary $26,951- 
$36,033. The Remote Sensing Branch ot the Naval 
Ocean Research and Development Activity 
(NORDA) la seeking quail! led applicants tor the po- 
sition of oceanographer. Duties Indude: Serving aa 
principal Investigator for planning and organizing 
basic and applied scientific Investigations of radio 
probing of the ocean surface, and interpreting the 
results of these Investigations In terms of oceano- 
graphic parameters. Spodlfo areas ol Investigation 
will Include the detection and analysis of ocean 
fronts and addles through the use of satelllte-borna 
altimeters. Responding to Announcement No. St- 
027. send a current SF-171 no later than 4 Sep- 
tember 1981 to Ihe Civilian Personnel Office (Code 
140A). Naval Ocean Research and Development 
Activity, NSTL Slatlon. MS 39529 or call 801-888- 
4640 lor appropriate forms or additional Informa- 
tion. 

An equal opportunity employer. U.S. dtizenehlp 
required. 


Reaaarch Associate In Qeeohemlatry/Uni- 
varsity of Chicago. Posl-doctoral position In- 
volving extraction of mfcro-eamplea tram meteorites 
under dean conditions and analysis for major and 
trace do manta by Instrumental and radiochemical 
neutron activation. Goal la to Investigate behavior 
ol ihe dements during condensation of the solar 
system. 

Experience In geological samples an asset, In 
meteorites a definite plus and In radlochemteiry a 
necessity. Sand vita and names ol two reiereea to 
Professor Lawrence Grossman, Department of 
Geophysical Sciences and Enrico Fermi Institute, 
University ol Chicago. Chicago. Illinois 60837. 

Tho University ol Chicago la an aflirmailve ac- 
Uon/oqud opportunity employer. 


Position In Rafloetlon tolamology/Moo 
University, Houston, Texas. The Depart- 
ment of Geology plans to expand Its geophysical 
program. Emphasis will be on reflection seismolo- 
gy. At this time applications are for the Drat of two 
open faculty positions. The successful applicant will 
harp in the search tor end selection of the second 
faculty member. 

Your mdn responsibility will be to toad our de- 
partment into the area ol modem rellection seis- 
mology- Your main leaching and research interests 
should be In ihe acquisition and processing ot re- 
flection solsmlc data. You should also help In de- 
veloping rigorous undergraduate end graduate cur- 
ricula. which are supported by the traditional 
strength at Die Math Sciences, Physics, and Electri- 
cal Engineering Departments at Rice. Enthusiasm 
to work wilh arid undertake some Joint projects with 
our geologists Is essential 

Our plans a re to acquire a computer system con- 
figured tor high quality data processing Substantial 
seed money lor this facility Is already In hand. Cre- 
ative cooperation with the oil and geophysical In- 
dustry In Houston, including a reasonable amount 
ol consulting, is encouraged. Salary will be com- 
mensurate wilh qualifications and experience. 
Please send your curriculum vitae, a summary of 
experience In seismic processing, a statement oi 
research Interests, and names ol three or more ret- 
erances to Dr. A. W. Bally. Chairman. Department 
of Geology. Rice University. P.O. Box 1892. Hous- 
ton, Texas 77001. Application deadline— October 1 , 
1981 . 

Rice Is an equal opportunity employer. 


Geophysicist, Faculty position for 12-monlh. 
tenure back appointment A sea-going marina seis- 
mologist wflh interests In seismic reflection, refrac- 
tion. or mlcroselsmlcfty la sought. Candidates with 
strong backgrounds In non-marine seismology or 
other branches of marine geophysics win also be 
considered. Duties Include maintaining active re- 
search programs and obtaining outside funding, 
teaching graduate courses and supervising gradu- 
ate students. Rank la Associate Professor. Appli- 
cants who meet all requirements, but have lasa 
Mpertence than la normally required for Associate 
Protessor rank, wIB be considered for appointment 
f* °* Aaafsianl Professor. Salary— $ 24,000 

to $37,000, commensurate with experience. Send 
resume and names ol three references by 1 Octo- 
ber 1081 to G. Ross Heath. Dean, School of 
Oarenography. Oregon Stale University. Corvallis, 
On 97331. 

OSU la an affirmative action'equal opportunity 
ocnployftf. 


Acoustical Physlolat. PhyalcB and Chemistry 
Department of Naval Postgraduate School (NPS), 

In Monterey, California, seeks applicants (or tenure- 
track position at assistant or associate professor 
level, physicist who has experience and Interest In 
teaching and research In area of acoustics. Primary 
mission of NPS la advanced education of Naval Of- 
ficers. Department offers M S. and Ph.D. degrees 
fn Phyalca and Engineering Acoustics with major 
emphaate on Master's degree program. Most 
acoustics teaching Is at senior and graduate level 
wflh concentration in underwater acoustics. Candi- 
date must have Ph.D., be effective teacher and be 
Interested In and capable of engaging In research. 
Current acoustics research areas: ocean acoustics 
including propagation, ambient notoe, scattering 
and diffraction; propagation In tapered waveguides; 
acoustic Imaging; signal processing and non-linear ' 
acoustics, Sand resume and references to Prof. 

O. B. Wilson, Department of Physics and Chemis- 
try, Naval Postgraduate School, Monterey. CA 
93840. 

Affirmative action/equal opportunity employer. 


Assistant/ Associate Professor 

Mackay School of Mines 
University of Nevada Reno 


The Department of Geological Sciences Invites 
applcations for the tenure track academic year 
position of assistant or associate professor of Ge- 
ology to teach undergraduate and graduate 
courses (MS. and Ph.D.). We are seeking an out- 
standing person with potential for teaching, estab- 
lishing new laboratories and conducting and su- 
pervising research In the Batin and Range and 
adjoining Provinces. Publishable research will be 
expected. Areas of expertise within geology which 
wlD receive favorable consideration are structural 
geology, sedlmenlology, stratigraphy and carbon- 
ate petrology. 


The position wfU be Riled In either January or Au- 
gust 1982, depending on the availability of candi- 
dates. The Ph.D. or equivalent degree Is required 
Salary and tank will depend on education and 
experience. Candidates should send a letter of 
application. Hit of publications, statement of 
teaching and research Interests end transcripts 
and should arrange for at least three letters of ref- 
erence to be sent to the Department. Closing 
date for application Is November 15, 1981. Appli- 
cations are to be sent to: Dr. L. C. Hsu. Chair- 
man, Faculty Search Committee, Department of 
Geological Sciences, Mackay School of Mines, 
University of Nevada, Reno, NV 895-57. 

University of Nevada Is EOElAAE 


SERVICES 


URANIUM DBPOSITS. If you are financing, 
planning, designing, exploring, drilling, or digging In 
connection with any form of energy, you need this 
complete, up-to-date book about tha world’s urani- 
um depoalta. Includes production and reserves lor 
mlnaa. Hardcover 8 x 9 Inches. 303 pages. Table 
of contents, drawings, Index, references, 1976. 

$88. Tatach Associates, 120 Thunder Road, Sud- 
bury. Maas. 01778. 


STUDENT OPPORTUNITIES 


Graduate Aeeletentehlpe/SUNY. Graduate 
Aaslstantahlps are available In the areas of clima- 
tology, atmospheric chemistry and planetary atmo- 
spheres at ihe State University of New York at 
Stony Brook on Long Island. For information write 
to Professor Robert D. Cess, Laboratory for Plane- 
tary Aimo8pharaa Reaaarch, SUNY at Stony Brook, 
New York 11704. 


Reaearoh Asaletanlehlpe In Meteorolo- 
gy. The Department of Meteorology al the Univer- 
sity of Maryland has available research assistant- 
ships (or graduate students. Beginning graduate 
atudant assistants are offered stipends of $8,195 
which indudea lultlon and feee. Research topics 
cover aimoapherto dynamics, general circulation, 
atmospheric radiation, numerical weather predic- 
tion, micrometeorology, satellite meteorology, cli- 
matology, synoptic meteorology, remote sensing, 
air pollution and cloud physios. Prospective stu- 
dents are encouraged to contact Or. Ferdinand 
Baer, Chairman, Department ol Meteorology, Uni- 
versity of Maryland, College Park, MD 20742 (301- 
454-2709). 



Use the AGU toll-free number (800-424-2488) to got 
latest Information on AGU publications, prices, and me 
berehlp applications. 


Supporting Members— Individual 


Individual members who con- 
tribute $80 or more per yoar 
over and above Ihelr dues are _ 

designated as individual eup- 1 

porting members. Contributions jrw9i»M v 

may bo spociaKy designated lo 
support any Union program or J| 

project, added lo (he endow- ” 

monl fund, or given without re- 
slriction. fn addition, (tie Com- mrnmmmmmmmmmmm 
milLee on Financial Resources t* 11 *'* i* 4 * 

has directed that members contributing $80 or more to 
AGU-GIFT be recognized as Supporting Members. 

William C. Ackermann*, Keliif Akl. 1 . Thomas Aldrich*, 
Richard J. Andeite, Uoyd E. Brotzman, Allan V. Cox*. An- 
ton M. Dainty. Earf Q. Drowsier, E. R. Engdahl, Samuel 
Gofdich, Richard Groeber. John K. Hall. Cnartea Hefstey, J. 
Brackett Hersey, John N. Howard, Arnold I. Johnson, Cart 
Kissllnger, Serge A. Korfl, Helmut E. Landeberg', Paolo 
Lanzano, Thomas F. Malone, Elwood Maple, Murfl H. 


Manghnani, Jerome Namlas, Ned A. Oslenso, Barry E 
Parsons, OavW F. Paskausky, Lduls Q. Quam, Eugene C 
Robertson, Phillip B. Russell, James C. Savaqe Erick O 
Schonsledt, Waldo E. Smith, Kendall L. Svendsen, Charles 
V. Thels, John W. Townsend, Jr.*, James A. Van Allen 
John W. Vanderwlll. Charles A. Whilten*. Loren D. Wicks. 


SIR Members! George Donald Garllck, Peter K. K 
die, Robert B. Smith. Five Members: Thomas J. Ah, 

iij pi . . . _ ■ 


* Supporting Members for Life 


ais, Hobert B. Smith. Five Members: Thomas J. AR 
David S. Chapman, Alexandra Navrotsky, Pradeep Ta 
wanl. Four Membersa Thomas E, Croley II, Geoffre) 
Davies, Stephen Ehrenberg, G. D. Garland, Hugh C. 
Heard, Darrell Henry, R. j. Hodgson, John R. Hollows 
Bryan L. Isacks, David D. Jackson, Bruce David Mars 1 

Randall kt — 1 


Top Sponsors 


In his November 4, 1980, Eos 
editorial. President Wilson chal- 
lenged all members lo sponsor 
at feast. one new member by ihe 
end or 1983 so that every mem- 
ber would be Ksled as a sponsor 
In Eos by then. Through June 
30, 1881. 1219 members have 




* »M>oq * 
•f* Member >4* 
*Sp©n«©r«7^ 


V 


been Hated as sponsors; Those who have sponsored thread 
more new membere are Hated hire. ^ 


- VMTIU k/, WHkmOUi II UIUWV * I-*- 

Randall M. Rlchardaon. 

Three Members: Alan R. Bandy, Antoine Badar 
flon, Jonathan H. Berg, Robert C. Brown, Kevin Burk 
Richard L. Carlson, Neville L. Carter, Joshua D. Cocl 
Jared L, Cohan, Bruce H. Codlee, Harold H- Demare 
Donald J. DePaolo, John F. Dewey, H. W. Dosso, « 
A. Frankovlc, L. Neil Frazer, Kazuya Fujita, Kevin P. 
tong, Robert Geller, L. Trowbridge Groae, rrancte.R* 
Donald R. F. Harleman, Thomas E. Holzer, R- E; Hoi 
Mark H, Houck, Hiroo Kgnamorl, Charles F. Kennel, 1 
Lacnapelle,. Peter J. Maroulia, Lyle D. McGinnis, Cha 
. Moore, David F. Paekauaky, Thomas C. Royer, Marc 
Sbar, Karl Seifert, John ;M. Slnton, John C. Stormer, 
s Mn]ner, GeOrge A; Thompson, Donald L- Tl ; 
T-. Ei JJnny; Rob Van der -V06, Kenneth L. Verosub, ' 
yuan Wang, Dougla^ iFi^HUama, Clark R. Wilson, 
Wlnp, Dpnald U/wSe, pi ; 
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Meetings 


AGU FALL MEETING 

‘JadwGty^' 
by the Bay" 


SanFrancisco 


Dec. 7 - 11 ,1981 



n» complete Geophysical Year last appeared in the July 21 
Eos. 

Boldface type indicates meetings sponsored or cosponsored by 
AGU. 


Od. 28-30 26th Annual Midwest Groundwater Confer- 
ence, Bismarck, N. Dak. Sponsors, North Dakota State 


Jan 24-29 Conference on Origins of Plasmas 
and Electric Fields In the Magnetosphere f Yo- 

semlle National Park, Calif. Sponsors, NASA, AGU. 
IP- T. Berkey, Center for Atmospheric and Space Sci- 


84322 ) Utah StalS UnlV8rslty ’ UMC 34 « Lo 0 an > UT 

Fe !]‘ ^T 26 , j 1 ®* 1 Annual Meeting of the International Era- 

1 Contra* Association, Sa)t Utah {M McMI| . 

ton, Erosion Control Conaullanla, P.O. Box 195, Pinole 
CA 94564.) 

May 3-8 Chapman Conference on the Dlsconth 
nultlee In Rocks Their Role and Significance In 
Geologic Processes. Santa Fe, N. Mex. (Meetings. 
AGU, 2000 Florida Avenue, N.W., Washington, DC 
20009.) * 

May 23-27 Second International Conference on Geologi- 
cal Information, Golden, Colo. Sponsors, Geoscience In- 
formation Society, Geological Information Group of the 
Geological Society of London, International Union ol 
Geological Sciences, Association of Chief Librarians of 
National Geological Surveys, Association of Geoscien- 
tists lor International Development. (D.C. Ward, Interna- 
tional Conference on Geological Information, 223 Natural 
History Building, 1301 West Green Street, Urbana, IL 
61801. 

May 24-28 Joint International IEEE/APS Symposium, Na- 
tional Radio Science Meeting, and Nuclear Eleclromag- 
n&tlc Pulse Meeting, Albuquerque, N. Mex. Sponsors, 
IEEE Antennas and Propagation Society, USNC/URSI 
Commissions, Permanent NEM Committee. (K. F. Casey, 
The Dlkewood Corp., 1813 University Boulevard, N.E., 
Albuquerque, NM 87102.) 

June 21-25 11th International Laser Radar Conference, 
Madison, WIs. Sponsor, Space Science and Engineering 
Center of the University of Wisconsin. (J. Edwards, Con- 
ference Coordinator, 11th International Laser Radar Con- 
ference, Space Science and Engineering Center, 1225 
Wesl Dayton Street, Madison, Wl 53706.) 

Aug. 16-18 International Conference on Coal-Fired Pow- 
er Plants and the Aquatic Environment, Copenhagen, 
Denmark. Sponsors, International Association on Water 
Pollution Research, the International Union of Pure and 
Applied Chemistry, Nordic Cooperative Organization for 
Applied Research. (Dis Congress Service, Linde Alle 46, 
DK-2720 Copenhagen, Denmark.) 

Aug. 25-27 23rd U.S. Symposium on Rock Mechanics, 
Berkeley, Calif. Sponsors, U.S. National Committee for 
Rock Mechanics, International Society for Rock Mechan- 
ics, University of California. (Organizing Committee. 23rd 
Rock Mechanics Symposium, c/o Richard E. Goodman, 
Department of Civil Engineering, 440 Davis Hall. Univer- 
sity of California. Berkeley, CA 94720.) 

Oct. 4-9 International Symposium on Polders ol the 
World, Agora, Letystad, The Netherlands. Sponsors, De- 
partment of Civil Engineering of the Delft University of 
Technology, Commission on Hydrological Research of 
tho Netherlands Organization of Applied Scientific Re- 


search, the IJsselmeerpolders Development Authority, 
Society for Waterworke and Land Use Planning. (I. H. 
Wljkel, Information Centre ‘New Land,' Oostvaardersdfjk 
01-13, 8242 PA Lelystad, the Netherlands.) 

Ocl. 18-21 GSA Annual Meeting, New Orleans. La. (J. M. 
Latullppe, Meetings Department, GSA. P.O. Box 9140, 
Boulder, CO 80301.) 


June 13-15 International Symposium on Qas 
Transfer at Water Surfaces, Ithaca, N.Y. Sponsors, 
Cornell University, AGU. (W. H. Brulsaerl, School of Civil 
and Environmental Engineering, Cornell University, Hol- 
lister Hall, ilhaca, NY 14853.) 

Oct 31 -Nov. 3 GSA Annual Meeting, Indianapolis. Ind. 
(J. M. Latullppe, Meetings Deparlmenl, GSA, P.O. Box 
9140, Boulder, CO 80301 .) 


July 21-28 Elghlh World Conference on Earthquake Engi- 
neering. San Francisco, Calif. Sponsor, Earthquake Engi- 
neering Research Institute. (R. B. Matlhiesen, Chalr- 
8WCEE, EERI, 2620 Telegraph Avenue. Berkeley, CA 
94704.) 


1981 Midwest Meeting 

Plan to AUend 


September 17-18 
Minneapolis, Minnesota 


Radlsson Hotel (Rates: Single $34, Double 
$40, Triple $12.50 per person) 


Special Sessions: 

Thursday • Mantle structure and dynamics 
• Hydrology In Ihe mid-continen- 
tal U.S. 


Friday 


• Precambrian crustal evolution 
of the North American continent 

• Sedimentary paleomagnelism 
Geological history from the re- 
cent to the Precambrian 

• Rock water interactions: Hydro - 
Ihermal processes and melallo 
genesis 


GAP 


Separates 


Exploration Geophysics 


To Order: Tha order number can ba 
at tha end of each ab9fract; uae all 
when ordering. 

. W.6Q for the first artlole and 
*'■00 (« each additional article In the 
•wi# order. Payment must accompany 
order. 

. Aooount: A minimum of 
J 1 ;™ rnay be placed on deposit with 
for the purchase of separatee. If 
are on deposit, the coat of the flrel 
2? °rily $2.00 and $1 .00 tor each 
*«nJonal article In the same order. 
J2> ar ? ,ea will be mailed within 3 
Jr™ °' Journal publication or within 10 
j*® " ordered after the Journal has 
wared. Separates are available for 
,or I* 0 years from date of 

of English translations of artl- 
to . ro J)\ Ru aalan translation journals 
available either In unedited form at 
odnS 01 ** ' te,,n 9 In EOS or In final 
form when a Journal is published, 
ctarga la $2.00 per Russian page. 

Send your order to: 
wwlcan Geophysical Union 
gJWJwWa Avenue, N.W. 
Washington, D.C. 20009 


<ma CoapuMr application* _ 

BATA-ADAPTIVE fOURItATIQS riLTEM FOX XULTICMBm 
OEOPHTSICAL DATA ^ 

J, C. Summon (loitltuts of fttflh sod PlsssMiy Fny»“ 
lea, papartaanc ot Vbyalca, Vulvar ally ol Altana, 
Edaonton, Alta., Canada T«C 2J1) J. V. 01 “ n 
Tha daalgn of data-adaptl« ftUara ragulrta (hat 
tha doIbb ba 4aflMd, atatlitlcally « othenrlaa, 
by paraaatan vhlch alio* aona aaaoa of ■•parallog 
tha nolao Ire* tha olinal. ta I- 

cha anal data la «*lch obi kfloua only that U» 
la liaa poUrlaad lhan tta atart to a "taW 
apaca. Thla da Bet ip don ol tha nolno U «"1 
elane for daalfnlng flltari which ara aptlM lo 

any aananj «a»M«*«W. h'iIi- 

ruafaer of chan,. I lo tha paranatara bafora a amcla 

faetorv daaign can ba found. Onea iMa ^ 

baan aehlavad, tha fllUia can ta 
H ,a(«iu of arbUrary nhapa, raqulrlnf ll«l» 
pcUr koowladja or th* opaetfxi con(an( of t—roral 
faituraa of tha .l*nal. 1« contrant to naay othar 
data-adapdvt which 

aadaa output, tM fUtara « daacrlb. haw with 
vaetor tlaa aarlaa Input ha»« « 1“^“ 1 

out and output cbannala. A o«tar of oiiopUn « 
mw»d tadnatU anlttlc data ar. plvth 
ordar to ^haala* th. wlda ran,, of u.M for tha 
riltara. Som auHtnadona for application of h 
fl tiara to nlltlchaooal aalanlt data If 
GEOPHYSICS, vol. 46, no- •» 


aadloanc. for pala,lc Mdluota. valuai of afoul 
0. XT dB/n at Ui appaar to ba coason. hr the 
Southaro California borderland, a wld* ranga a I 
aadlnant typaa la otaarvad. vtth otaiuiad valuav of 
iffaetlva altaouatlon ran, I d, fin 0.21 tn 0.61 
dB/n. Highly calcarauua (SI parcanl carb»nat*l 
aadlnanta of tha Car nag la rldga *lva quite l:w 
valuaa, rco* 0.1 to 0.2 dl/o, with a «upa»ailon rf 
a rapid dattoaat In attanuatlrn with Japth. f.’r r.nn- 
blagaaqua vadlaanta, valuaa of affactlci act«njj- 
cinn appaar uaaful for pradlctlng othar phvalral 
propartlaa auch aa grata ilia and pornaltv, a« wall 
aa gaoaral aadlnant cypa. Iron aatabliahrJ Inlcr- 
ralatlom. 

CEOPHtSItS, vol. U4. na. 10 


Geochemfstry 


tromagnetics 


dwl fRtwEWCr 


hlcr^ 1 p “ , ! e f 5|, J 4n » «<Udil 
4 > U u room 

a ’ ,l ? PO<Jul4C,0n Mein* 
•&. «« Hope 

*0) U IroiMlIy 

,B »» i! ™ 5N, '• m ; 

,! *W? ptt, « larnth °f Ite ranye buan 

be SLa.!! 11 ! fc r *««cal. ihe Of 
* " to practical . 


tHiDSLlW .. „ „ 

H.otruu wi- 

gJgTeSrea M* foyts . M 

asuwa asMga; 

far wMeh aolutlooa ri **^ 1 > {J|!!!ii!t taeh- 

Ssrgs fi s MgsSr 

vartlcel *lmu 

ticu conffltlnnW jnd travalti**- 
flESPHYSlCS, VOl. 46, no., ID 


0)10 Satanic nalboda 

PIP LW [TATI ON I ON HIGRATTO SrOTOHS AS A mCIIPN 
D7 hWI UhOTO AMI MCWBIW TIKE 
San 0)10 Conputar application! 

Halotaa Bloaaou Lynn (roraarl? D»paru«nt of Cao- 
phynlen, Stanford Uni vanity] praaantly 
production Co., P.O. 6oi JM2. Bsuaton, TX 7JOOI) 

*^ha ltngth of a aalanlc prof I la *»d tba ra cording 
Una aval labia aa Input to nigra (ton govarn nlnplo 
aquatfopi ralatlng dip ob.arvahla on algigtad P»o- 
rilaa to tha apatlal location of thn raflacnr. 

Thin ralatlonahlp la latwriaM toanplarattBrigao- 

phyalclata a.aklng critical aalanlc dip and to diap 
cruatal gaophyalclata aarntnlog tha naluta of tha 
caotlnantal emit. A cartaln anount ot |hi •Retard 
dacTMit of dip with depth, and tha dip biasing on 
tha tiles of nlgratad aactloni, can ta ralated to 
the alee ol the Input. »» th"™ In i mU«W ■*" 
nple. Any further dacraaia In dir ulth dapth nay 
hava trolMlr algnlflcanta. To pJrtrar “P 

ra"wre*5n dip. at th. la.gat depth. UP.HW 
aora tine ta* 1 hr racorJad and Input lo tha nfara 
llan fie tta two-iny ntgratrd line of tha target. 

Jio lead- in (m ntap-lol rrq.ilraj on ^ 

the line l« the dap Hi l« tbr target. Ynr n- tn in- 
dparso dlpi to ba praMhl at the targrl depth, nnr- 
R ur! fine -w« ba irfnrJed an-l l»nut the 
nlar.it Ion; the l-Jd-l" w«» ta b) parreaf of ita 
Arnih to tarpnl. ffO>M piofllpa liwllnln lb* 

S , n "!.h. linear -rg-ant. -1 tta Prijf.l. 

nlgratvd "Mr. -loir IwMrh dta-dcillv d..MA-c 
the dtp r. dilution ohialerd on the namion an « i 

ur th- "">■ «™ h » "vtrilahtvnri (rro(acljr.l 
onto a dip I ‘no) *"■! IWtilitWd * » luhlvh 
. tta mirtB tarlion I. tub-dl-melnml U- 

rgnpursii’J. »**i. *". nn. m 


1 IIO L liniiir, . ( tta Jlraolptci* 

LHFMU1PT Ml I MIN \iJLEOL S ATMCSP1IEXIL' 

AFJIUbUlS. ANU RAINDROPS 

TE Ci'ndcL (Beil lahv-al.intt, VIgrrai M.II.NI 07914, 
and C I WtiJikr 

MandNds ol chcmuail c.n[Siindi ha»* h(«0 idanahad a.co.v- 
tiiivcnli of ainwiptnii acidlob and mndfcpt. and thtra .1 ieb- 
ilaolLtl cudrrcc fgi cbtfiroal uvnifstnaliom occ.mng among 
item ban Kdpvifhcrtc iidkIi hue a «aie> Cement of li L W 
eaighi peitrai at 1 5 fatal nlaliiC bimid.im. aiicidi and rua- 
diopa may ba itgardtd til lean to i fim at *iu«- 

on, aslaiidiii In Ilia aa>ic. alonphint nuaiortfnenit and 
Klali an chin. illy data a, a cneitaaad UJ aumlne rania,, led 
pk)iKal paraaicici of pouaul tBponanu ia aeraiol and rale- 
diop t)Uen(i mail of the lerafimatKin .1 pnunidlly apflaht 
a, urfl id late and oiaaa taifaae nun Anos| Ibl csndunant 
in the fcllnieg 

III Srtai ruUaiua paaatnlti afaiooi 1(1(40(1 aid nindrofi. 
pbDiodiiucuual uinl ucJceult, aid Idea H^>,. formed 
la ihe gi phase aad duahtd la the umd, ptaddluM- 
a«i is pnadaco OH . itel u lhae ■ caetesaa conraieant of 
^eeoai ainoipkcnc >,Uepil aad ippufl to (by a tela la 
nail ckeaucal procaim 

(vl Tla deceatpouUan al ilmataharia araad rtiariiad mn«- 
oa, icrotoh «( nadrops a » mold piabCc wune nf IIO, 
nadnlc 

(ml Aa jaitiBi of lha naaplna nuia] cbcBitlry ayprapnua la 
I beta i) >lc nu maScaUI I tal capper. auppalM. and viai- 
dm an paunlltHy Iba non laporuai bonogeaioee 
canliiU aad that ihe aaaecelnUaai of Uaaiilion mitill ia 
avaioli ara ngn least. 

<(•1 lie aidaUwH of illaaei W ekehJt. af akuholi u 
■lleiydat. aad of itlehpdai la cubstyUe add, retail taa 
ckiBkal ihalm inttiiied by bjdratrl ntah er pertafu by 
srpec pboucliaMi) 

|>l Ran piraBaian ara a.aalaCde fat ui, a I tka reactiAM «> 
liMae,). paitAtleal] fsi iba laoe|ga(» paoceiKi Tttaia- 
deal af teltaiM me penaunan. abwMpMn waltatui. 
lunwiaa loauam. a nd aa.raat uhhdiii era praunul 
<ni Tba iwfuaphenc aetaul ana ta inert KbtMmualt, « an 
aauesua Kl.taOa IBJrMadia« aa (aialiMa Mrl aad maitnd 
bi at organic i.tliia bta of vaapng iMagney. ibaelaati. 
aid raaipmiMi • 

lav. Cdaphpi. Spue Pbyi.a Taper lflQH 


Qeomagnettsm and 
Paleomaanatlam 


™ 

"‘^^I , £2o r ,to r y 1 tariPP* 

KSJLM SS5*,. 

• tala. Ran Dima CA 9M5*I _ attnOU 1 


BU, tan wreo. “ th,, acoustic atw- 

Kaeeot work bi» . ..,i M cad fr«a thin 

. tl« In -irtta 

vaigM ot aadtaenc hynaena « aal^t . 

ale prof flat. A taP»» u *‘f . lapcd tba laelpP* 
prafiUnl »t A k«* ta* tatara- 

faititutlob of f aefla* ectenua- 

pry and « .^fSTata «iof. *• of 

sS! ■ ■ 


ffa s&g ^’wTSSn-vouw fiAST.c 

2JSI w ta ttliii CAH1A.XAY Siwnwaw 
mii l.rflyfa mil raw* 

jTft. mSH MfN Camay, tanvnr. «■ »*») 

J *T*iara^wlita plMtl* *tatlor for uae In dafUl 
* L JTSwW ta. been otaltalad by th. 
j'*, Oaolaclcal Survey. Ita parpoae of tta ovalua-. 
elan W.I ti corturp the italic 

.gfettsa;. 

i.TXT.u';:.: 

lEh iaJraweeapUhl. to Pta-lcal «/•».-.» ntacb 
22 -ETm tta taa Of wlltl) datrttrrn. 
^.^..dMBtal ratal t" i™Jlcal» that m deto,- 

«« cITta ta- th th* «rf-t. dl-trlbu- 

MipiaiMi (EK'atutaalapt oraal.* li«l, n— 

' ZtataSlMi rSlM* •* ,w *” r * M ,h * 

o^n^rgy r»«ol utloh of th. PVT de.artra 

rolarlv»(y iw-ww'ta i4,, r f*f*iu» nawbe 

>*!• rjttae.,. f, «v. nod vlh. 


for me urxesyaiu. 

OTNMO 

fel*r 91 mm (earth ft flliMUry SelcncM 
0ret.-> Tta Jotau MMMM Only. , BdUlMre, 

M 2ltlt 

Tin ttrmfth of tta nrlh'a mnallc ftald 
rtiglu frt» ah too I libra Cion b«WMn ratal 
of bwfnt energy preOjetlon and Ofmlc .dlsil- 


pttlnh. Oin^et In.Mgnettc (1*U, In pftni- 
nler ita lota jm Cbiagta In dipole xoaenti 
ptwrtfo ia InqlcetlM.pf ehengn Id core 


energy lovrcee. end M MUm crlllcdl detd 
for u»dan tending the ewlutlonof both the 

t ire .inf deep emtli, 1 k ilegli ifollul natal . 
1 proptaCft to ecUbllgh e connect loo between 
dlpoU notant behavior ind productloe ef buoy- 


dnejr etUilii uie core*- The oodel.retU w tw 
fopotbiin: (1> npelli* li entnud by mil 
icele. nuifgq deal nd tad turbeletah unilit- 
Infl Of 4 field of propaSAtlng let rt f il wd rtai 
and ( 2 ) Uw turbulence \t KupperUd by e' riux «f 
buMnejr, thental or fohfcsl Lionel , wrfoliMUta 


icate, rauuei nairaue turneieace w 
Ing Of 4 field of propagstlng Inert ill i 
and (2) Uie turbulence (* t upper ud by , 

M ncy. the ratal or CohpoalllOMl. orli 
r at the core-nantle or Intar core 


ary. Tta. efficiency «tth tdilch «m kinetic 1 
mrtit la uhvtrfcad to ugnttlc ee*rgy 1 i detif- 
■liwobar tM btavo tall city - (ta' correlation - 
betMtan releclty pnd reriitljy. .Ita.mve hell- 
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** iF-ere *«HU a preferred 

propdjjtlon airecttsn. Native 6uc,rtrcy i;enar. 

™ '■jntlB-cnr* tcundiry loads to pro- 
pagation rjdtally Irwar-d; pctIM.o buo»dr.:» nm- 
Srotod at IE* tn/ipr core toundiry lcsds to r*i»- 
aily Ouidiril prop x 911 Ion. Uiinq rars-dtori aenro- 
pnato rar the «jrth'% «oro, no find tn.it th* in. 
ertlaf save 4>ni-« dUKritei B x inn w In <ion- 
enitir,.! arrer«tlc Held equal to tun rrerenl 
l«rr«l p UI f laid Four cnor-j/ tourcoo are «hi. 
sidtrad: tfe«y 0 f poiasilui -to, secular roolln... 
Inner corn growth, and different tailor, of mo core 
iron tho njntle. Rnjr of these source-, can reason- 
ably support the turbulent d,na-<i for <- b . n of tho 
earth ) History. (Hiqnntic NeM, Earth's Core, 
Inertial Vj«es), 

1 . GcopVs. R#i,, **.1, p 4p „ Ihiotij 


Meteorology 


Hydrology 


it. » 1 . 1 t j-llv-r.taVj. n 
’ ll _' < ‘ ThVlilShV ANU .CK-lli XI. 

, f ..-i . w. jfiiv.i-i n ..n-itr.-,;.-: 

r.fi:i-;ii „ >. 1 1 - iwimj jru. n 

t r. u-.; n-.s-jr, 

". ..nutr !l- • f •*! artOi-rt . W"ij;v.n 

. T . l«i r , Inrooi* or 1 D H. 

I. - 1 . . 

” " -t ••'.»■. ■ -ill r . 1-1 ii fro* ui<-4 ■)(.<■■ rii iry 
llJ '-••• 41 >• riLi’ I ■!. if ro V , u 
’ n • »r 111 s- j- 1 'i.-.li nrifis i int er rnliu=> 

‘ • n 1 of lrsWl -1 'Uliih 1 r t ■> arf.-j-i». the 

- Uii'., r r 1 !■ 1 . (ter rrcrjriir ■t lt-.»lrtj Hith- 
1 i ll~'ni [-'•J-.cj.. ..edlr^r.* it 1 vie ra'es qj'.I- 

r, "‘ * Lj ‘ ':i.vn'i!ul aiirr.o-.ii nr* (.rivrrjtl- 
"■'"J, -rr.r t‘- -.--■* xlrut fi<-ar,t f, r l-.v a-.-Jl- 
i -.i. ii-pi lirj.e ij.i p,| jrr'l 1 , lory- i-s- 
'*> ' I r - *’ii lit/ ~f roi-r., «r.t iron Initial ac- 
li.li. i*r 'I.m itvl'i. [r. (ivi.rllMJ fjlc-r.lj 
'• 1 - I s j, rrvihly l« r ) lie 1 a# Jl- 

"* ■' • "I f, .i it'- m ir.« 0 L 1 M 

II , -rl 1 - ,e-» ir l-rcci los-.ci If me ral 1 . Jirru- 

’ ■■ ■-.-AitcJ f.r, 111 rrri r arreccCo,; U.e 

*'■ 1 ,l4 - •* -f ■ l»i». <it|i«r forten asj 

I.IIUP,. - *.>.e it.-.io Ill’nlli'lCh in aelicrrilo 

1 • irmtie 11 .( 4 '-. ilgrn’i.r. tr aieiilwed If.'IO, 

” *'•[» 1 *•• “5 «v in. Jia.-u]o..-t. Vh» t v 

I'l 11 *,|lir| »-j -• .rti fi. a inrae |. o'.i.ni ■■■ 
I'-irial II ».. i'a-..r, 
m 1 in l ns- . 1 lien - 1 1 ,-ln fin. am l-.*. jr. n 

u . I- l .is- -.1 < -.,:.(I|II.| U« i-, . rta, .* ..f 

I| . I- f I. -I m'llln ll« Jn«” .Ilfi; *,,1 It,,,.. 

ri.-r n-.fl .» >n lie n ).ri.n-s. | v n 

fi-.* r 1 1 li.ii-, ii>, rn ' n-. ■ ».• Ii r- ...t b 

i ► 1 1 - r#M. 

t t.eiph. 1 . r««.. Green, filar !• 1010 


1 .**. • f.i n ; s i r ; iicriM 1 1> tic 
’UI-. PM . - IN h Mi.F»lM rv ihfvr 
••Hi-IPi K-e (.till 

I' ." uvntnvr.i -I p.v|ia 1 »./, 

I -lu-nll, -f It.--, Hii lle, Hijeiisl 

lint- I-..- Ill >n,r te„ •r.i.am-a, mu 

••I'm il.- l ■ u In n,., in , *1 (i h ..| er„. Mil lla, 

' 1 ’ '’•■•lly srl'Miel L'«:.-I«,.e Cr-^ie* 

''*■* 1,1 e >Pr|- Niui'fii. ■ II lines „f im,, 

,.r,„i iril.MI, p. Il , v I KOI n . n.„ 

>•11 nit i-S|-i«M. M'lesilly V e.rir .1 If t 
■. •Irt'l-r Mr-l s-,Tl«« r r itl , 

.0 jr ,H , r , r „ ipniial llstclr-.tl- , 1 . 

Mil I. ala f .,-1 »,« .|.,s lia» u Dueto-w are 

'n..|i(Jn,*|, -l.nl .|oeii< | ;r»" 

«• 1 .•nHniili, i m l.e rnolTma. tret 
Irreyilir -•- ,, u e ties! cick. »nri-.i arj 

titrereotial n-ii i ul iha re-jill'i. v.-.-mm 
isrfule f'ji tr* c-.oi(i*i, k a cf ivral 
larmicr.a l:-.il rrcr.-r.anr, • t< j> mi of 

ir-* >r -*« efitiil <lla*iit .t i.o. I. 

•1*1 TIL* I 1/ a ant| r.ii i.irnitl.rv n.p,|t| 

II * ■' il1 ,r ' irji|dnjn-s uriula It «>l’n«l|r., 
-W'-. h li'Bie e.e-finjti.n ..f ,j., rjl i M!K 
'l«r l i-illi.e ■ |iiuu» ar.f trn c-n.a,, 

re lie ,i,:- »i>iei.-i vielJs m s,tir>jt | ta- 
ll t,:r. -j- ill--, f.r fa it i* t ; j<ui .(■■(, 1 - 

l -tiler. Mt-,t t ,1 oe i ha i{iTkat tuutlijri 
ct il-a •jl'li J .JrLlr..]lcai virithla itu-lla* aia 
eiileira] t T wi roe e,-.ttln. ar.l ir« et.ineaia 
of >Ma i- n jnc u | It, tiro 
ri |ie- u.aiy nijrae-ie-lrr ttar.j s^(i;e, to 

»t fill -Si»i it i(i.-ifie|. 'SMiir.ii, 

■ n-.ri'rl i.r»i 

K, JreU-flcal Siieiiea Bull. . ,1. >, 

Ill i • rr-jn-iautei 

I 1 . I »tifi.)|.-.ul-i« iSsh-sei of lc: f.r.oloo, 
'ri’-lotlo Ifoiur-rsit, cf These il pniki. 

Uiri i ilonii i , utce.-f). 

TiiilklU-sl tul ui lent are prencnitJ for 
the ^rc-ir-i.j i er fl-j. m in idealise j in-ji - 
fc» ur.d-.-r seisom 1 aniritsal rechirie. 

The aquifer Is aei-j-io-J 10 he hc-.-satrcaui 
and i so tuple and one din;mloml ' f ic. is 
considered. Acyclic recharge rcglnc ulth 
anruai rcrtejicic. is mposod on the aqui- 
fer a-.J tlit fornijl ae provided can he used 
to c.Uuitc the grourinater lc.els at well 
* ! *"* aquifer's eutflct ao-J storage The 
• irlatie pirar.eters cf the prohien ate the 
location of the recharge site, the rechar- 
ge rate ar.l Its Juration, and the aquifer 
characteristics, i.e. the stcruge coeffi- 
cient acl tit transaisaivit, . rreliamar, 
estirates of the effects of artificial rt- 
t-arge on ai-ilfars can be easile- obinr.ed 
uilrg tht giver, solution, turcuidcarer 
rlB-. artificial recharge, aquifer .-lira- 
.-teristicti . 

lint I.H:,| . »«s., l.r-m 


hi: li-r : I r, 

rji-.c.r t'i i,-.\t in 

1 tJi VlfPJH 

-J H. SIS#- '!«•• ..a f li, 1 , r,,„ ,1 

f-.i-.e, ^t r|- Clt- -.r .•»,»» I4 

r t -;i Pi-.ti Co- i.-r ?■_ 

9 .I O.l'l. K||| | |, .. , lUl 

ir- i«i-i -.f i..^ Vici-ni ,. u e, .-.„ , - e 

l(l.n.P-.E.!|.: Sl .,,, i."., 

= (Il .-I full ir. n»„ I, ,,- , . alllf , r- 
l'' - ' S.-.J t, ell C.’I Mi , ,1^ ., 

I - <r> 1 > .,} , I J -i l P. ill, T| |.,, I, ,g,.| 

II.*-. lid I-I . - . I.-., J,,.,.. , |, . . 

;m I (>,< ,.,((■! il ,l> siitl, ■„ r^ls 

' - , ii - , -sv J ... v?i I - i \i I v i -ii*:.,! 1-n • ,,, , 

MI-.IM3 I Si|t I , r, , ,. ,, ,J , t f 

1-‘>I II i'l ( .1 J, I , , r I, »|J II, rl e || V 

|l< l k ill(l .-. „ l,.„ -,.,1 111,1,.,.. y f.n, in- 

•* a'-*. n-.l» ul-.ls *,,.ll,( ji-.. (, 
tl.S a««i,.- I,.,. u... Ju . .... , u ^ n 

*Vtl' 1 ,l» ll * u.-. .-V S ,11 , V I .. , ( 1 


ll-lllll 11 

,v 11 -r-llk't Mllltu l-.-i, Isft .,. I.M 
ili'll.l.i I*,# 0.1 vi | ,#| |,.Mr!| 

'- I -''..‘In fi ililig , St«t, li’l, ■>«!•,. It, lJllt 

l.,|nPs' ,| P. 111,,.; 4 , K | (i 

ir.i-riec, u* ,|| -t«,« iuHiIjII <sr*. astln„ IS 

• •*.-■*<»» le* n a wUi’li l-mt fi n,tr 
cite. t. ,# | arf iu.s«a r( ■ vinriy „f ..rle, .,t r r 

a t 1 . 1 tie e. m.luJing , .r(r ,||ln« |hv 
iv.irr -.e »f >,rTi«,i#.i Mlf , u ,» r fi -.. 

is l-.-ltan i-XII-.n li ahat It.Pli or rure.nt 
Tfr ,».i rn (iietateJ trfjrr ll is better |,i 

ihp-il o aiTiiiii* lutittui p>liLif» m fs.ur yf 
ur.'lr rsollil iv'irel Mlhodif (ipiiiHDU 

• llh as lull ( 4 in lisa - 1 r. safer fu<rii,D m!rl f.,r 

f«r*.'iilli'| are peesintnl, -.ttUti.ij 

|t* r .n IrihM,.; Sjrll «lur* 0.1 Fa 1 1 si (.rnP.llfa. 

I'--’ 1 ro.'»-;t as a ilia slyjy. A djtt* f»,«. 

sl.f.a J» uinl I-. Bain Inilght lain- •■i-eilnl fjn- 
«M-rs fur iai(.-l«-j y.erf iM-pr^Jucinp 
st-itBi #bp> ir.jt fiun high intiriLl, -In duntl ifi 
to Ii. tnirsni.-h>|S Jjniltn*. Dun reiaiti 
are r.'-es i.nparJ with the gtrrirMi;* of (Be 
plishej *- rln, ullliiloB Bulnaaiiraiii coatrufIM 
gates in i largo r.vdirllno tuUirt, f ar «arl«u< 
Inrls at lorr.-ail rirur. The leiulis of a 
IlaklrJ (outer of jieuiatlon run indicate thas 
bj|cc ir J rorec.it infrl errors are generally 
Icier thin the irror tireihold aho,e rimit it- 
octha |oiicUs Mttet toil aliraciivt. 

Kalnr fteacur. tea.. h|u 1VUU0 


1710 Uoun Jar y layar Btruotura end pro- 
coeeea 

■tlKUIATICI OH THE CHPFCTS OF SURFACE 
K!.lr iCE-i OF IIEAT AMP KOISTURE IH A HESO- 
Ki'Al.F HCHERICAI. KODFh .PART II SOIL IJIYER 

H.C.H-tCiridier (Hopt. of Environmental 
Bi-lnncnn, clarh llnLI, Unlvoralty ot Vlr- 
,f lti li, Chirtottaevl Ho, virnlnLn 229Q1I 
ar,J P.A. I'lolho. 

A f-nrafi-ist orient Ion for l>ara soil is 

ilou.i loprJ . uhtnh is to bo Incorporated 
In ,i rusnsMls n’ornorlcnl prediction 
ro-lnl. Thin pnrinolorl zat Ion la qanwral- 
lznil to ncenmndatu nlevan typne of anil 
Ln a-lilitlnn to past, uslnq moan noil 
c-h.iractorlstlcB. 

TIia aonaltlvicy of tho schorw to 
s-V«*ral do 11 pirnmotarB la ovaluatnri hy 
>i oorlan nf ohD-dlranelapal Blnulationa. 

It la ahown that tha rut Important flail 
chard? tar! a tic la tlio soil molituru, 
which ro-iulntrio t ho strength of bh-i hoot 
flu-'ea bntwaon the atmosphere an>l tho 
•I round . 

J. 0*a»hgri. Abb,, Sraan, tapir JC11J1 

Ifl' C f -oUlcal cnap„Hl( I-. and rh.-nlcal Inlar- 

MFA-.LPIHFNr OF HEAVY OClXfL [« Tlir SlUT-lllHIRE 

K. I la i i.c a bar jar iSd^ul at Fh/ai.-a jni A.ironoa/, 
L'nl.atill* ol HlimaBJia, Klnneapul la, Wi JMJJj 

The ddtrl Jut Ion of haavy oaona Inalecular aria 
SOI ha I baan auiurij for tha Mrat das In tha 
at ratciphara with a Mia apacl main ayatta. 

Dirlng a balloon ilt acini altar nldaltbt on Sept, 
a, I MO, a prcntuaatd cohere «*ent of haavy oiona 
we round, yha aaxUiia In tha laotaple ratio, 
i illho./lbOj, occur rad a| )l k* vhara tha ahaaci- 
aant of heavy oiana via over 401. It* ratio da- 
craaaad toward blghar and lower altitude*, and 
reached tha ataoJard lalua hatov 24 la. Thaaa 
aaaeur Mania cenflta la aerllar predict loa that 
lhara aailta a prefarrad praduei Ion aanhaaln 
for heavy oi«a In thi atracoaphara. 
aeayhya, Ua, Ult., fay 4a ILU>7* 

1I»» Chinlcal rooroaUlrwi and ? tiMlc.il Irmrantloni 
HEMlirRiEHTe OF CO AHP C(fj IH THE TKlronPHUPE (WLR 
Ml'fll ARABIA, IIBIA Ms THS AMBIAH CIA SURIHU THK 
ISM inERHATKAiAL SWUUR AiHSOllI BPEKIHI.IIT 
IMntlUl 

*.F. Havel | I0a|.|, of Ae loom Ln-jy aid Ftiyaical 
U-caniqieidijr, KIT, Sd-ISM, Caml-nt-ji, ka 021141. 
B.F. ■ union. H.A. Aelclila. Jr. 

iMilrn ’ha lqis Sneer HOHEX lio all ui|i|oa 
axil lever,! over Bauit Arabia, India a-.] Lho Arahlan 
be i were anil reed for co and ch, . n.ir Hur^an 
er.1 awnr tha Ganjea Valley thaaa ware Mgh ,-on- 
cenbvatluna of CO, etoovi 300 p|l«. In ilu loun- 
darv layoa. Oil over tha Sau-li Arabian dcioct 
thura vis m iherp incruia In Uia bcon-Mry 
layar. It |b auqijeatnl that Uieso high concon- 
treth,M| oclqlneta (l,o prllutlon honrcoi. low 
veluoa of CO, ikwn to 80 ff i,v. era touvd ovar tho 
Arabian Bee ai tho miia-on rrogrsaaba and it.oee 
“7 orlolnilo troa tha Eauthurn Hmli)Vinre. 

Kaihana aver B«u4l AialilB (|.» VT mv) lu a Utile 
hl-|hai than IUI over Arabian Koi (J.sa |.jr>vj 
| rol-ably (r un tha tattar region Ii lnftunr,cr-J 
by air frnx mo souih.cn lioalaphora. 

"'i-dl-h. eathsnu, ooni>..*n, Hutiui. 

J. 'irophya. Mi., Grim, Papar tciD« 

1710 Climatology 

innERICAL 5IH13LAT10R OF HIE A.YHVAL CYCLE 
OF CLIMATE DVRIHG THE ICE AOES 
J. Aden I Cent ro de Cienclae de la AteOa- 
*»rn, Uni vara I dad flaclonal Aut Arena de 
Hdalco, Makes 20, D.p.) 

Ualnq a hanleFharlc thanrodynaola grid 
nodal tha annuel cycle af cllmata for 
IQ.OOO yean ago la alnuletcd, it la 
eh-jvn that tho d If fere rice betwaan the 
poeltion of tha mow- Ice boundary of 
IB. 004 yaara aqo and tho one of today 
wad much larger In Sumner than In Klntar 
and that tha annual cycle of tha anow- 
ten boundary for today has non varia- 
bility than that for 18,000 yaara ago. 

0 -jo to the tempo re tu re anow-Lce feadback, 
tha tonally a va raged surface and naan ai 
r-aarharlc l en pa return anoaiallaa Iwith rg 
apact to today's norrals) are nagativa 
and thalr abaaluta value la much largar 
Ln Surr-ar than for the other aaaiona of 
tho year, and lncraaaa fron lower to 
higher Utltudoa. Comparison of the con 
puted aurface tanpaxatura -yaluaa with 
tho valuaa eatlnatad by CLUWP shows gan 
erol good A|rcerenfc, The ccoputad aver- 
age Biaefaca tanparature anocsiy for tha 
Kartharn Heniaphero for July u equal to 
-4.7*C, ln goad agreement with tha valua 
-«.9'C attained by CL I HAP. (Annual cycle, 
tea B]OB, Blr-Jlatlan, climate). 

J. Ctsphj*. In., Green, Payer 1CI174 

■. i r'i|e|:," j HE pe /H£I7; 

•. j. fur 

■■■ ‘ » 'B = r . r /, |i=- i I 

; M-U’-p/ r- l..*l:r, cf 

T*'":.’/ tl5 - 'i sr. 

I- ■-■alF.-l la f*nra*i-i. ., 

• ; *. 1 - - . . .- 1 . ... P ||„. 

;■ 1 1 ■ -■ “i - I-I.., .'mi. wi- 

'* r ' r; l - «- • • V r. I . ). : <v .. -. 

'• ir: i.-.t. i. r- .-.-I ill 
• ' • iLY- - I •* Ii -I.-r .- 

■ '■ ,: r-h/*. «»*,. Gitaa, Fapor ICIGft 
J’W Cliaitolea* 

««. b - 
Coneliareiieni m peeaieied which allow f ar . 
gw ntll ally, appro Mh to the pwh « J 

FtaJlctlon, I, la 

tibia eiloe, lead liaaa. n,. 

‘■."■‘T - pates’ tally p,ej{ c ubt«. C U- 

oata oulei 4sl Mtmiiil predict atiltt* -< 

™ ,«nr,2 sjiidnf" 

•wlaa - w .v, ulafulaaet ,ig5‘ «1 W * 

J. Vej|lji, lea., r.reea, Paper Id I OF 

3J3S [Ik'tirlcjl Pti;r''igni 
MM* I«tri eMIftij fit UfiiTWafi 

,4 ? r e ;^'* »M«' IlGhtafng wre abirrwd >■ 

. ■ CntrclBi by U« J OB rad r ieT 

PNtMgi, bcegwe tu puiu rtyetLllt.^,^ n , 

fctillMlIf i« kiw glrtoa Kkn Uac inueir.ni 
bld*l» and rov*d riAldly [ a fU J. n!* ‘^red 

SUtloiirry.Khocg Eiun ctlcqdif r «ww 
eat* Mltliile Khan ilailir u iwTm is.hi! 

**Mr ™ 


happL'ned to ba ovenlcnse at 5-f- Chz. The W cm 
and Ui; 111 cn radars p> olucod iirinn cchoi. fro.i 
fvory flash that tic sa.i parsing ihrenqii the L.ccm 
of the ipdars. frhocs were p^rllcvl.'rly sLraug 
on |h.? reihr with !(,n loi.'icst pvlsv. Ithc-ii 
n-CClced ■',< I , dJi't ll>.’L lrji-yiill(.1 fiul'.SI .“00 
nimiiuI'. long tei-.iil.-d of short lervMR-nic. 
Sou :|pAb-* i cflccied i-nlr *w <• -. rujnl Ml 
usually th -it- lire nmy w-A 1 , . r -I , --my a - . 
Ihlily 'II-.MIC ChfiveU ho it U.i-u rOiuiifil. 

Hill |M|or ; u|,|il if. file rul.HIn- !u :iid 
fjIkc: end it- [he dl'i-e-slnn of iv-Ui cro:-,- 
SCcllon.ll eu-u uf lijSlains ChaiKR-’S slteM by 

Yllf riduC. 

J. iFvophya. Hee., Green, Paper 1C1108 


Oceanography 


S7tQ Kerin* geological protean! 

SEDIHBtrABT PROCESSES IN THE MEAT LAOS 
David E. tea (Oceanography Progria, Dept of 
A encipher I c and Ocaiaic Belanca, lb* Uatveralty of 
Hlehlgin, Ann Arbor, Hi. 48109), Robert H. Ovaa 
end Phillip A. Keyare 

■fdlaanla ln tha Greet Lake* era auhjeet to four 
gmanl categories ef ptocaaaaai Input, transport, 
deposition and poat-depoaltloul literal ion. Sedl- 
nentiTy Input la ftoa eoaatal eroiloo (MX), r 1 Tar- 
In 1- Input CSX) , arasipharlc trine port (IX), aad 
■■varal leaasr ansren f7Z). One* In the lake, 
itdlnenta are tranaportad to tbelr place of dip tui- 
tion along tha tottoa and/or la iiupinalBn dapend- 
Ing upon grain alia and deni tty. The rata of de- 
position la (ha Greet Likaa la variable in d ranges 
rraa nothing In eoas iraso co ovar 6GOO g/aVy In 
the saatarn basin of Lsks Erls. After daposltloo 
sedlaentB usdorgo hloiurbatlon, dlaiolntion of 
carbonate sod cpsl, rMahlllaatlon of osny ostalo 
follwtd by rspric Iplutloo within tha ourflclsl 
ovldlud layar, and degradation of organic com- 
pounds. 

■av. Gaophya, Specs ftps,, Paper Igllog 


4240 Karine geologicil procaeiei 
KUIIX GIOUMY Of THE HESS USE PAXI II 
UTHTKT1T, BDlfACK IUIKZHT DISTBIIiniDN, AKO 
niHUHEn » mposiiioh 
E. feaoie (Hawaii loitltuta of Oeepbyiiea, 
Dolvatilty or Havel 1, 2525 Correa Hoed, 
■oselolu, HI 96122) led L. W. (re Mil 
*« cherto of bathyoatry, acouitic chine ter, 
aid ted Iwst dlelributioo doicribo the Heio 
Rlee, ■ largo ocaaolc plattau io tha cootrol 
Eorlh Pari fie. live dlicreto typai of acooidc 
unite kero been identified on the baiii of 
).)-Ut echo chancier icreai tho liea aid 
loLtrprited, Available core data end mdp data 
CDofiraed the praiaoca of a cbaractarlatlc 
lltbelaiy for oech or she ocooitlc inita, Tho 
prooeuveed effect of bottoa curronte oo the 


. 4.0 io evidenced by the pr.e.nc. atu 
s rational aurfaco, current noatlni aad ah™, 
thioolog of aurfac. layer. „ d 
■obboUM reflect ore. Tho vide spread a™.?. 

(ba abyaaal flow of the Handcdm , ° 

I. attributed to th. flow of Antarctic Sou* 

Hater. Thla study boo thorn that 3.5-kBe echo 
character is a useful and leoiltiva I nil,.. . 

Ih. lithology «d oov i rocstnt £ ’J^SSSS" #t 

(Batbyoetry, echo char ae tar, bottom cortaqi' 
aoboarine aroaiao). • 

J. Cuphyi. Aaa, , lied. Piper 1 a IQ 5 2 

4763 Surface waves, tldaa, and tea Uvel 
EFFECTS OF ISLANDS ON EQUATORIAL WAVES 
J. B. Tooo (Gaophyaica) Fluid Dynnaic. Progr« 
Princeton University, Prloeston, N.j, 0354 ^' 
lha Rffocts of Island! on squatortally 
waves Induced by the suddan onset of toMl S? 
are lnv.stlgatsd by solving the sh.lJow 
■qua cions nuEsrically, 

7ho anorgy propagation saaodatad with an ecus, 
torlfll Kelvin wave la cl Boat unaffected by u,’ 

111 And on tha aqua tor. Tha anergy traqulaitnn 
ratio la over 0.8 evsn whon che norch-Muih «!! 
tont or tha leland la tha ssno aa tho Rosiby de- 
ferent Ion radius. It la also shown that the 
Haldlva Islands ln the Indian Ocean and ,he 
Gilbert Islands ln the Pacific Ocaan do not af- 
fect chs energy flu* eaeaciotad with Kelvin vavse 
significantly. The aaa lava! naar tho islmd 
however , dir fees algnlllfently from the see lm) 
eisoclstad with an equatorial Kelvin wave lq the 
absence of an la land. This roault has inner last 
lop) Icatfona for the interpretation of iu level 
uieurennla ac aquotorlnl islands. On tfae other 
hand, tho energy ptopngetlon of equatorial Roeeby 
wavOB (the lowaat omde In tho north-south direc- 
tion) Is greatly effucted be nn Island on tho 
oquetor. The energy transmission ratio Is lisa 
than 0.1 when tho north-south axtonc of the- 
Island la the some ae tha rsdlun t-f rfvfnrustlcn. 
(ETract oT Island, equatorial vavo, sea )evt,l 
enetgy trensnliBlon) . 

I. >:onphye. Roe., Green. Pepor iriubo 

4770 Turbu lanes end diffusion 
VERTICAL TURBULENCE D) PFU5IYITY PuR 
UEAK GR STRONG STABLE STRATIFICATION 

J. Wains cock (national Oceanic end Atuaphorlr 
Adalnlstrailon, Aerononv Laboratory, Boulder 
Colorado 80303) 

A theoretical relation la derived for the 
vertical turbulent dlffuelvlty K„ ln week e* 
well ee strong stable otrot 1 flcetlon. This 
relation o.prieoeo K,. In tores of the buoyeacy 
friqusnoy (Btunt-Vsloals frequency), thi energy 
dliolpstlon rate i, snd the characteristic energy 
containing wevonuaber fc o . * previous relit ico 
wee llaiced to strong stable stratification. 

J. Q Sophy a. Roa., Gcoan, Eapox 1C109J 
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Kffl wlnd M *. B * Ge ° m0try ° f 8XI,ftD8i0Q of lha Sun corona and paramelora of aolor 

oi ’' ola ' r pro,o " s iho 

_ 'y V- ^ 0 tM„ 0ry ° f Cosmic 

yz isars *:ri k s , ‘ ,a - suwiux * tha ^ 

forocasiine . 8p ro B ‘ S< All,ludes of tha equatorial region F and tholr 

°? “ iu : 

outer ionosphere Tmiddle' MliiL?^ 005 ° f el0Clr0,, conconlrablon lho 
ftL A " 1 relaXaU ° n ° f iB, ” l ” P ' ,C “^^elic'oWon stream 
P;M0dBl of* volume characteristics of 

« 

J ionosphere PoIyak “ v f* '■ ^ndary conditions for MGD wnvos'on 'tho 

radio waves at/ lho frol 

tho vector" partiaU^-sMi^reA^old 01 ™ 1 " 11 ^ ° f polflrizft ^ io11 oharncloristicB of 

"ricoridl; water steam nJnin?SS?| 0V /* ^ | S < * 0, ® V V-'g. Sliofov N. N. NIU 
near a mezopauge 0C ‘^ aCBnt c * ouds omisgions and ra^iowave absorption 

LaSs”!^ 0 ? lo^e^Lh^o^ phe?o 1 “f 11 ?® ° f 8ravitaUo " wavos on 

rotation of the Earih ^ cc h ar, lsm of Bolar activity infiiionce on velocity of daily 

ibSS.X: 1 1 1 *. 1 ™ ™ a-?4i.'b.to i. . iw.’ ridj 

a centration of lolar^ JM SSE*J* n ? llC acl / vIty wlth vo,ocil y and con - 
Savodchenko V. S. About dianhiJomn 1 ^^^ * t,UBZ , 1 ^ l8Coua * interaction . . . 
lospheric silts . Phragmalion of the particle stream, entering magne- 

Zhmur 68 ' o t^ ,V “^ne^os^i 0 ^“ rOV Nl A ^ out ™»nance proportioa of force 
vemenls ota°wnopHcaf acate olecL ” ,ma 8 nolic fields, induced by oceanic mo- 

3fr a= ^ 

mogonunus J'JJ 1 P ropab, ° niod °l for Impodnnco estimation In horizontally lio- 

zSnSS* " " rr “ - ~ 

Zahluiin 'life 'S ^SSkS'^T 1 . " nUnnaUOn °! 

of the gio magnetic Hold 1Q on oI PWlsion of varioua approximations 

signal ° Khroraov A ' A. Optimization of' Ui'o route' procession of the 

Besprli Bricf ^formation 

Sergwnko'K *" , N ’ ,nriuenco of Parameters of IMF on ionization 

Den Su’ g . rai ! le " ,a °[ prosmr6 at io-oepDorfc 

Lol8°L, S sC irff bet J8) lft7<? A ’ ary dovclopmonl of lho' ionospheric aubstoriu 

rr . in 

Kulcterp. 1 ’ of variations of region F2 
Toret^ioJSlor^ ^Aurluinco ^^ a ^ ova ^ N. Forocaating of development of 

TokarV Ba G° & °| paramo,erB of the ionoephoro by Uie mothod of 

**5^ of pararaetera SW 

Sbagao? 1 M°" V° f ALon t C v 1 h U " i* n 5 ac ® n ^ clouda lU ^ U Dn ^ fiDe , rgy by ob80rv8tion8 of 
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particles and Fields- 
Interplanetary Space 

’ j.^ C S ”wTLLAT10KS OBSERVED FRttl SPACE 
i J Onus (Baikal »*e*»reh Foundation or The 
iJiHlli Institute, university of Delaware, 

Lin, Mlew"* 19,11 > 

. u,,unle*l celculatlon la given for the 
• •intUIttl® 0 *" OT Hwctuaelons of conic reye 
jLnd W Da obearvod during quiet clnaa by a 
in lnlerpleuiteny »iaca ar aa tha lunar 
■ UJ. latorplanotery ecLncl lletlone caused 
.J nii tail I mi >n Lb* Interplanetary aeqnaclc 
mlJ Hi nc,l tufficlsnt to osplaln tbe power 
.,iu ncontly reported by Bcireon ot el . 

II, III fire a detoctor gn th# ww. Thalr 
niirifd corele-rey fluctuetlono aio conoldar- 
liigtr thin cbiervtd during undloturbad 
I«ic4lby gruund-hresd end ontelllU BKporl- 

£&,. PM. IStt., P.P« LLlOBI 
U|) biali r.pa 

a m aioiR of tie Nav mmor ■ncun nn 
1 SIKUTID win cm 

l, J, CblMBB (Earlco Fa»l laatltuta aad 
hiuiuit ef Pbyilsl, tbs University of Chicago, 

Q](J|B> . , 

guny Hints el rteiuraot ubuimMi of 
UIHillssUry mslson flu. la tha HaT aoorgy 
lull. Mtsetsd st vldsly sspsrstsd points Is thi 
hitiifkiis hy shirgsd part iels Isstruasnti os 
Hill til Fleam 10 sad 11, W 7 sad 8 ssd 
liiiitx 10 ipscaerslti are pressnted sod 
IKipKil- Thu. fi.turoa roesr at tfae solar 
idilin p ir led la a use 1 st Ion with strasa-strasa 
iIibi lit met inn ragloai corn tat log with (hi 
m It [!■) and irs not dlraatly preducid by solar 
flirlag iitlvlty. It dlstaaeas from thi sub r < 

IB, At oiilasa iotiailtlas of tha hydrogen (R) 
ul lillua (Ms) csapoMOts la than flu. 
egiiusisti 1 net mi with loot sji log r at tba 
im till, assally hatwaaa 300 I/AO and 600 
VO. tu audia. ih.ad.naa ratio, I/He, and tba 
ilipu •( ■ id Is differential aaargy apastri 
hi itlttiisly cnaitaat with r. Ona of tha 
Hdili yroyoitd to s.plslB thou lahancid f loses 
Rllllll tbs accslsrstiOB of nuclei from hoY 
I ll tu margin to KeY oeerglai vis tha tc.ollt 
DU displeg of asgutoionls vtvss os aolor vlsd 
llitu flm Item tbo auu. Tho pradictsd 
miiIkiiIh r.tos of H sod Ha ara dlffaraot lo 
(Ul ssdil, Ws esaputa pirearlcal solutloni of 
lit iimpcrt oqutlo. to show that this Bodol 
Hal hi reproduco tho radial variations cf tba H 
id b linn obssrvid with noarly identical 
Umilty of aieago chargid * particle 
Uilnmsll, rlui aiiKlatad with ana of thi 
nliilitly rirt CU iboeks at I AD la shown to ba 
■lillir to tha flu la etbar cnrotatlog 
ikJiHMSti. Direct astiBBtlo af tba radial 
Idhiln bbIb frss patb, X , ranging free 

IH U ts 0.1 1 All, ors avalusLsd using tbo 
l-aui dlffuilva aniistroples ohtalcad it I AG 
ul U* llvulta.ioai lncrasae of lotsnslty with 
i. nrn vs lues ef A r ore cooslstaot with 
Hill darlved In studlli of solor flirt rolotod 
J* Utls flus and otbsr enroll ting cuclooo flua 
iiuudnti at hlghar rlgldltlos. Tha 
(liniilloni are theesforo unsistaot with 
mlin iteelnstin it tht CD shocks beyond I 
D titk isbisquist dlffusioo inward toward tho 

m. Iiurgstle psrliclss, accolsratloo, CIKs). 
l.'IUfD/i. Ho.,, Bias, Fapox LUMB 

JJO Cosnlo r*ya 

®“L° P TRI-DXURJlAL variation op 

GlUCTIC C0SK1C RAQlAnON 
u.lpawl (Haribtrg Inrtitut* of 
litrofbyglog, NHC. 100 Sumbx Dr., 

«ttt»i, Canada, Rf* 0R6) * 

,, ^t oxparteantal data of tba 
H|0 GOunting rat* nautron add naaon 
Wltora , tha lOltr trl -diurnal ani- 
atfopy of galaotio do as Id radiation 
Srtjf 1 In vaati gated for tho period 

"?• «nhaaqaBant of tba averaga 
Hl-dlumsl npiltuda obaarvad by all 
1 ' t 'oto , -a during 1973-79 providaa 
olgnal to nolaa ratio to 
SJ* 1 “P A^a variational obaraotarl atlas, 

»t aisrvatlona ara oonalatant with 
anlaotropy having a 
rigidity spaotruB axpanant 
>1. ft* trl -diurnal adplituda varlaa 
*«-a X la tha affaotlva 
|»7lpto*lp latitude ot tha dataator. 

«* BWal avtraga trL-dlurnal *pll- 
S! !*“*• s almlfloant poaltlva 
vdtfi tha a«tl-dmmal 
f or tba period 1968-79. Tha 

sS&JTa&t'ifis & s* 

w„r*. * praaano* of algnlflcant 
dt ? * t *? n * ot aKtl-diurnal anlaotropy 
SjRPtad* bf 22-yaar aunapot 
^Hbcvo 18. An analyala using 
55* JL 4 ** 1 ' dt " high and low 
w, J 1 ?' 1 , ootad abowa graatar aapU- 
••itath tha trl- and aoal-dlumal 
wm *«up ot daya wLth high 

J5 , * d * TlU.a result ooupled with 
S' "! ,r 7 «tlon of « faotor of two 
ln h oth aaplitudaa during 

SS 104 ^ sn “B* 1 e 9 aai 

HlMil. Fk ^ ,g ? 8 w ® pr*™iant, 

Slil aL 4 ? 1 - ,ol,r polar coronal 
b|Idl!J2 i aau « n °o Doth tha aolar 
-■SSf* *** ■■Rl-dlumal variation 
J.£* Uo CO5 “ i0 r *y lntoislty, 

*** F.PM LAG ML 

{“J J»«lt rays 

iTtJ® °* Y" Braln B °t“ aUTSMS 

tnm, «P«B Scloocaa laboratory, Unl- 

Uljpi V “‘Manila, Borkalsy, California 
HKtrL. . HcF * 4d,n ’ tni R - P - ti“ 

1 ll M bv J! “ Ur ln ‘to energy range 

Mil,. . appear naar Earth In to- 

The e Mll j' “b to several hours durotlori- 
of dig, partlulBB vary 
Iffu S.y ™ BM ovoot to the neat. Wa diicusi 
,: li»» ar* HJ 11 ' r ” DB, oI th* pitoh 

Use. iw,„!T |Lr In tha forward dltoc- 

“* rl 7 edla^r E 5" 1 ' h “ Ve P'o^Mted irador 
trill of tondltlono over dlicaoess on tbo 

lit la|e»»i unit. During this event 

SsreltTi!' 7 "B** «■ eharsotarlflod by a 
‘■nav n, J* “8ns tic fluctuations. St otbsr 

,,,l Ukitlnni • M “ tB tavi bro ^ pitch angle 
Itolaet i n , v ‘ , Boel1 tlwaa, structural am 
,C) i*Ib bsiJT , ,n J Br pl , n , tary magnatie f laid which 
'"'H. BirkMii e t ' 1 ; Btu * cto n B In the 3 eo 30 Hr 
blit , * "J*™ *n Intensity than In tha 
Hfeh logioail?] "““rj wagnotlc riald, Tho 
»»» cm v. ““ ee «"tlon. also poooaao futuroo 
tt L,„ , ‘ ,t *n4 BO adiabatic Blrrorlng 
"'(« lleUsaS 1 * 8 * downBtrB » a from Barth. Dovn- 
Pnidsd by : h * trDn » Bt than thoue near Earth ara • 
**H shtcb 7* lntorplunetary struc- / 
itriofltk^ 1, * VB double tha quint elwa 

w, r dlitrii.»> ™ dhaarvad feature! of tha au- 
»‘Ul« e r I , I MB fco undaratood aa a oupet- 
* c ‘* , (rln» j. rf** 110 “Mrorlng and pitch engla 
*!“' field Intorplanawry -ag- 

Jf^isry aMi.« tt,r ** - Wola* iloeerooa, Intor- 
{ *f* 7 B . k. T' pJrtlele propagation). 

■ l - B tt„ Pepsi iy)Bl6 

MIBOrMW OF COdhtC 

J* 1 er*V*r^ R f* tHE “WWJU. 1913-1978 
S' 1 *". Ih# v ***nt«sAn (Dapartaont. ot 

“Sju, 2LlK v s l 5 4 -f c,a9 ^' . ' 

{2 "Bwtxop aonltor data 

oovarTlJ 1 ? touvik. Tha ported - 
‘"“rvAl 1913*1978. Th* 

f6r Uto anisotropy is 

, * t *tpLan^*® t perpandtoblar to the , : 

SS? 1 - flold-glWM 

bT?* »o ul 1 ? ***» Uttli •powir'. 

tot tcTalre ° f th * ,v,n W anlso- . 

to tto f ?Sr? fNl * “• diiaobldn T 

. . tw,r .‘ 'J* ohsarvvd results " 

• i - ' •! * . * ■ 


sra discussed, Ln law of altirnata possibili- 
ties. n, 1 povar 1 with 27-day period snd Its 
harwonLaa eclos Fra floctuatlons ln tho 
soplituda align id In tho direction (a) of tho 
total veotw itself (%16 hojral CD) parpondl- 
calar to the bf. 

J. Ooophya. Rat., Bins, Fapei LAI 010 

1160 Solar wind Lntiractlos with oonn snd .w, 
^SMHCE OF PLASMA TURBULENCE AT THE |SUmO» 

*. E. Dsnlsll, Jr. lUbornory For Plautary 
Atnoapherei, HASA/Osddard Span Flight Ctatar, 
Graonbslt, no 20771) 

The slaultamnuo resiursuints cl supra I h, rail 
ions and low frsquiocy alsctrlc riald signals si 
(h* lonapiuso of Venus hy Honour Vanua Instru- 
asnu Buggasts that (hsy uy hi cauls lly ralstsd. 
Linear Vlssnv theory La und la aasnlna hoih 
psrallal and pcrpsndlcullr propagating for 

Instability In Lhn prosance or pLanat.ry Ions 
added tc tha flowing lonsshaath plasu. For tho 
low 8 plasas condition, found naar the looopauio, 
nalthar sLsct roscai Ic (Ion acoustic) nor ([accru- 
al gas tic (uhliLlar) parallel propagating vsass 
ar* found to fas unstable. Perpendicular preps- 
gatlng olactreitatle (Bornsteln) usvaa sra (rend 
to be quite unstable and co bivs tha proper 
rraqusncy-mve length relation to hi Doppler 
■htftod Into the ohlorwd LDD Hi fraqusney 
ehannsL. Th* growth tacos can bo substantial, 
snd tha Instability occurs for a aids rang* of 
lonoshaath conditions. It la difficult f ir sq 
alaetrlc field ussureunt to distinguish beturnn 
thasa wav, I and cleccronagnvdc waves such as 
whlotlara. Planetary Ions ara probably thscaal- 
liad only after soversl gyropsrlods so that (hsy 
asy ba easlLy observed only wall dawnsirsan fron 
the pLaust. 

J. Gsaphys. Rsa. , Bluu, Papar IAL1I3 

5 380 S olar wind plans 
DmHFLAHZTAEY ALPVEHIC FLUCTUATIONS I 
A STOCHASTIC HD DEL 

A. Samos (Ansi Ksaoirch Canter, NASA, Koffscc 
Field, California 9(035) 

Tbs strong sUgnasot of the avarega direction 
ef atnlsuo eagnstle variants and assn asg- 
natlc field In Interplanetary Alfvanlc fluctu- 
ations lo Inconsistent with tht usual wavs 
ptopagseioa models. Ho Investigate tbs cancopt 
of miulauB vac lines For noaplsnar Air van Ic 
fluctuatlns to which tho field direction 
varies sCMhastlenlly, It Is found thit thi 
tsndsncy of tha aLnlrein variants sod ansa flold 
directions co bs aligned say hi purely s 
canssqusnee of the rendoansss or tha field 
direction. In particular, a vsll-derined 
direction of ntolmum variance doos not lnply 
that tho fluctuation! are naeassarlly planar. 

The fluctustioo power apsetruo In o power law 
for Fraquancies much higher than tha Invarsa 
of che correlation time. The probability 
distribution of dlrac Lions lor a randomly 
fluctuating Maid of eosstnnt nagnlLu-!* Is 
calculated. A paw approach for observational 
studies of Interplanetary fluctuations is 
suggested. 

I. Gaophya. Res., Blue, Pspnr I A0 1)0 


S1B0 Solsr wind plasma 

PRONOUNCED PROTON CORE TEMPERATURE ANISDIHOPI, 
ION DIFFERENTIAL SPEED, AND 51WJLTANE0US AIFYEN 
WAVE ACTIVITY IN 5LQU SOLAR WIND AT 0.) AU 
E. Hirich (Hsi-PISACl-lnitttul fUr Asrontnls, 
1411 Kstlanburg-LIndtu 3, Ftdiral Republic cl 
Osmany) K.H. Hlhlhkuiar, H. Poientaucr, 

R. Schwsnn and E.U. Denslat 
In thn Htlloi-2 perihelion IC.) AU] In Kay 
1978 pronounced ion d I rf oremls) spaads d» • 0 
and large proton tequrature anliotroptai - 
T._ / T ip ‘ 1 htva bean observed in glow tolar 
vihd In dlgtlnct contrail to earlier observa- 
tion* during the phaie of solar ectlvlty mini- 
hub. Thais featurot or Ion distributions 
occurred iteuIUneouiljr with high Alfvtnk ways 
activity. Couloob friction between the two Ion 
species can be ifnwn to play a minor role, thus 
obvious ly favouring tha nliUlil'Ht of s large 
differential Ion ipeed by preferentially accals- 
ratlng wavs forces. Tha observations may tlso 
indicate that strong waves sometimes only heal 
the protons hut do not create a fast solar wind. 

J, uaophyn . Rm,, Blue. Paper LAI 003 

Particles and Fields— 
Ionosphere 


3530 Hlgh-latliude Ionospheric currants 
POST SOBSTORM rQHVFCTlON AMD AURORAL A*C 
rmiipvrq pemKIHEP FROM MULTIPLE lOBMPHIRIC . 
KAONETIC AMD ELECTRIC FIELD OBSERVATIONS 
John K. Walksr (Earth Physics Branch, Bsparresnt 
of Energy. Hines and Pssourcaa, Ottawa, Consds. 

KIA 013), J .A. Roohlor, F. Crsuttbara, 

A. 0. KcHiaare, A. Vallsnre Jonas sod B.A. Vhalan 
Plaid, psrtltl* and optical obaarvarlons fro* 
rockat -borne probss, aagnstlc data from a oarld- 
jen chain of it it lone and data fro* 3 acamuag 
photoaetara were uoad lor onalyaus of auroral 
cutrant syataae during rhe rerovary phase at • 
substora. Th* rockato war* launchad south- 
nitward orir ■■▼•ml dlienta ** C| 

Churchill, Caoede oo January 15, 197Z- C«M0t 
nodols wars determined Independently from the 
Baguette riald obaarvstloaa and From the Bl «‘ rlc 
(laid and iouoephorlc observation!. The alec trie 
Fields ware ensured by a roikat-horeo *l*“">- 
atatlc uaelyetr wbilu tba loMiphirle *>d*l w*» 
detotwiaed fro- plaito proh* oauauremant* red 
olao calculated from tba anirgatlc particle 
observations. Broad «itv,rl C urr.,t iJ.t«- 
varo .ncouutsrrf « th* ‘“‘« lBl 
usnts of tbo trajectory and vara data retold Froa 
Ohm's lav and reared with thoaa caUulatad 
free magnatie obaarvatlono obtaload *I«i| the 
rocK.t trajoctory and from th. mtl dfan ^choto of 
a tat loon. Auroral arc current. “d-Th* B »»* 
aegmant of th. trajectory -•>« “‘"““J.;"" 
thualoctrlc riald oha.tv.Uwiaod.redel 

srs“dST«s5nt ^ 

iota. Tho modal Wt Koretad *» * 

raaaonabla fit to both th. ground-based art 
rockot-born* obflervatums. * <wr ’ . 



msmr* 

3! u SSiK , »K. , ® B - F -' rt ul# " 

fi»S lnter*ctlons |Mtwein «Y** S^c^MoJlKG. 

'siassg'i&ysss^f- 
PlISSS’iwj \ is «"• s " 

csfSsS.BZ . 

: ^©‘SSSSfiSSai' 

f» low emu 8b- SaM-tMt* 

observations of bar ire relwie 

Sato'S ■ 


5545 loooapherlc dloturh-iocos 
PRdMJCTIfH ADD DYHAMltl ny HIGH LATITUtE 
IRREGULARITIES LURIHC HACNITIC ST07.HS 
Z. Houatosr (Air Foret Graphyalc* Lol-oratr-n, 

Hess too API, KA 01731) J. Aorooa ard F. Rlrh 

Scintillation observations at VIif und L in' fre- 
quencies at aurora L aad lubauroral ai at Ions, 
together with In-eltu nrjnur.Ei.nn h, ISIS-2 In 
1921-72 aod 91-2 Id 197)-Iti show tw.i srran of 
Irregularities during nagreilc etnme. Du- i„j 
rugione era related lo tha pli,n.,p.iu,r end to the 
auroral oval and slriddlo ihs nlniuuo elect run 
density region of ch* trough. Tho plsnopauva 
Irregular! t lee ara Located cn tha aquaiocwaida 
rtga of tha trough and nav extend several degreo-i 
In IsLItuda. Tha olottr-Mi density trough Itself 
shova vrrr lev activity ol irreguiarlilrn, while 
the polavard vail or the trough la the l.cp.lnnlng 
of the region where auroral oval F lo,er Irregu- 
larities are present. 

Using SI-2 obeorvat lone of aloe t run jnJ li> n 
density, olcciren tonpereturo. lugnolli. fleldn 
and prtcipItaLins port Ids,. It [v 5 U ppcitcd th.it 
the production mechnnlen of the plan-ii|>jiHc Ir- 
regularities Is tha lenperjcure gr-'Jlent drift 
ineubllliy. It Is alio ,hwn the auroral Ir- 
regularities arc clatoly related to flrM-al Ip.nvJ 
currents, ff region Irregularities, «.-|ncll|.i- 
t lone). 

J. Ceophyu , tea. , Blue, Papur lAlllb 
5560 Particle prsclpltiltoa 

HADURIC FIELD ALIBIED RLECTUH DISTRIBUTIONS III 
THI DAYS1DE CUSP 

L. J. Zsnotcl, T. A. Factors (Applied Physics 
Laboratory, Tha Johoo Bopkloa DalvaraLty, Laurel , 
Xsrylaud, 20810), J, p, B oaring, J, Loo sod 
H. A, Hoffman 

Obisrvstloos ol low-re, t (j slsction Matos made 
mvsr a si* y»r ported with tha photoalsctcm 
spec trailer (PEE) ouboaid tho Al-C and Al-D 
■pacaersft here baan uert lo cotplln tbs llrot 
duelled Survey of elutrou pitch angle. In tha 
lew altitude cusp. One 16 point eaergy opsetra 
fra 2 to 500 *Y was oltilnrt every 1/4 a so with 
tbs PI5 InecruBsnt (with energy resolution 
(Aft - 2-3Z) providing s pitch angle resolution 
of about 6* at the 4 rpa spirecrufl opba rats, 

Tha location of the cusp ms verified hy lha 
praiSfld of protons denoted with the low ouargy 
aloetron (till lnatraeot. Ofattrvetios* ware 
gansralty ecqulrad be lav ■ 300 km altltuda with 
a few csiea Mar 1000 In altitude. Isatroptc 
flusoi of precipitating olectrooe with Kama 1- 
llan ouirgy ipsctca snd characteristic snorgloa 
of s faw tons uf sV wars ofcisrved In lbs low al- 
titude Cusp a* aapsctrt. Hovivst, the wit alert- 
ing result that has emirisd fra this study la 
(ho pralines of low entity elections with pitch 
arglaa Isee than 11* stressing down Into tho 
cusp Ionosphere. Thi snsrgtas of these streaming 
olsctrone srestiass apprsr ae a peak • up# r Imposed 
upon tbs "normal" cuap HuvoLllan bsckgrourd of 
Isotropic electrons. lbs ■(riming slsction 
fluias appear In about half tba cusp observations, 
ac we bellovs them to fas stable feature! (I. a., 
they ara net abort budla of part Ideal. Using 
the velocity distribution contours cispulrt from 
these PIT caeSuraesnts. w conclude that lha 
■trcnnlng alectrone cannot be captained In toama 
of ■ cuip plaaaa falling through an aliccrlc 
potential ebova (be At apicocralt. 

J. Coophye- Rev., Blue. Paper 1)0)11 


V>B'i Vale rivpagal i«n> 

Si-D idlPACTiKlCIIi s i-r SPHLIb I AI |H£ 

■'XMII 1 r.jUT'iPl.U sull'.'. F"Pl.*ll.-.» 

?|. A. At Iu. Bulieia ar.d I.A. gilfon.-'-irl 
1 1 -is l ■ tut - > J- Pvvquit-ii Eipiclelv - INTE, 

Cnneelh-I '-kinwl de teV*0v--lvieenr-> ' lencffi-.-.- 
v Is-.Ml*|lcv - - SPq, 1 22 W * Si- J-'li ■!■-■» 
iup-i, <*•:■ Pau lo, St, till. 

5j.rwJ f III |.'n--gr4i* ol t> -th |h« i jr.gr ji.J 
I rv-iuvn.v epul-1 lipr* 4tr aiuJiv-l l-r (ho 
c.ignrtK rqual-l iul llill-ui Putlalvla lOeogl . 
tfV, I'Si dip lei. -1.1*1 for e -r.t rear pvrl-d 
during I4IB-79. Saicllllf tracts ,<iv, riling 

tonitalloo el rue rural alirs ul Hw-2t«) 

kee are found tu bo necriiary pruiuritre ro the 
finest l-a -.f He , i ■- n i- ■ - • >•>’.>-• 1 1 >» ’ • 

range lyp-e Spr.Jd F, w-.fi.ei Irel-i.i.-* 3>i'« 

Spread F in ablir-rl ul-lrr dlifor-fU ilrcrmn- 
Lt*. birlklng Jlffermc* ar* not'd in the sproiJ 
F character lot ice and related para-«i»re «.ti 
For ral ere si i-'rpartJ to Huencau ' ’> :g r . Ii. l"d , 
i; I u> ,1 i| cip let, 0 ,q c ) end Jl-.a=ar<a 'Crogr. 
7b.8-'d, 11,95451 lip lac. O.rtl, lituacei wlil-ln 
only -11^ in longitude w«al ol Furlaleea. Tha 
post tuoaer cjarcci- in b'f, in uini,r, li dsla-ci 
bv abcut 1 J hr with respect ro other seism* 
uvrr Forte lore, ot ccrpsred l-'- HuanciyO, where It 
occurs earlier in winter rhan in olhar seaiTis. 
Sipllar differences eiin also In the prcre.itnl 
peal near aun6#c In rbe virtual drill velocity 
IV l between Fc-rratexa and Jicacarca, Io* 
dLlirren;ie arc attrihuiaJ [oselbl) to the largu 
difference in the cjgnctic field declinilian *j! 
to other lacrore euch tl rbe diifcrvrce in Lhe 
ragneclc Mold Intensity and the relative 
aspiration between geographic and ugfletic 
equiton that esial bcivaan FurtaUu aa) the 
other slartone. , ,, 

J. Guphya. Ras., Blue, Papar lADvh) 

3599 Parcicleo art flalda - iaooephira 
ABOUT THE PARAIimiC DfREPLAT ItWUl I0K1C HACK 
KUHBEE. BGDT-S1ZE AMD SATELLITE POTKTIAL II 
DnERMIMlIC THE I OH DEP1ETIM lfl TNI HAX1 OP THE 
S3-2 SATELLITE 

U. Samir (Bpacs P by a Ice Reeaarcb Lab. Umlv- of 
Michigan, Ann Arbor) | F.J. Vildman, F, Rich. 

H.C. Brlnlm art I.C. hgalyn 

Htaeuraeoce of Lnu carceot, I, , rlictrob Im- 
piroiure and donalty art values of Mill lit a 
potential fra (he U.S.A.F. oatoliHs *1-2 M- 
aether with Ion c^oslttoB muouremenin from 
tho Atmnaphsn Eqlotw-I Sacellltn were used in 
order to cr amine quant li at Iwaly (ha vsrUTlonal 
tho ratio a l- lMwaUI/lpfoohlanOOwith altl- 
tuda art with plasm parameter* reck as tonic 
Had) nutosr. on rallied body ■<» (- body all*/ 
otolant Debye loogth) art normal Hud body poten- 
tial (• body potaatlsl In IBM of ilecCrpn 
Lhoral norgy). It »*■ pdialblu lo otparatB 
botwoen tha lufluaocc of oc real lied body olio art 
ru re* Iliad aatalllta potretlal on a In lha patrm- 
tlal tango ol -l» ro -10, art for IO"’ < J ' KT*. 
qb, ae ranges cover alreel the entire rings of 
plaurary Ionosphere*. It was found that tho 
piromslTlr Intorplsv batuere noreslltrt body also 
art avrrsgs tonic Mark rumba r (craonlr used) 
loss physic ally msaologful than th* islor- 
ceapflclann butwoen normal lied bode alar nrt ins 
lonl-- Ha-.li rusher a due in earh lonlt rensiltuant 

V. P i\”phvi! Oca.. Mut. Pep*r 1A0R2T 

Particles and Fields^- 
Magnetosphere 


5720 iHvTrttluns hiLwca* oulnr wind sod meg- - 

nrtosphoru 

SOLAN Hln CONTROL OP AUEOfUL IMS . 

GHMATIC ACTIVITY 

t.l. C toner, ( Inal I tuts lor Plato tnearih. 

1 Stanford On War* lly. Stsnfurd, ralllorals WWI| 
R.L. HrPhurron, C. Soarlt. H,C. Elvulsnn 
(loot! tut* *f Ceophpllcf A PIOMluiy Pkydr*. . 

Da Lvo rally oi California, Los Aug* lei. 

Los Asples. -Call fotsls 10014} 

Am ampIVical Oflalysls ol aolar wind - »*«W*c,i- 
spher* loony edopllng lomsllmo Is (vperlvd.. 

' Os Lai tbs tochnlgua of lloaac predicllrwi flllwr- 
Ing uUh'I-5 wlBBto dais, IM ammlna the rals* .• 
ilonmhlp of sudoral too* gofosgrtiU activity |u 
solar wind power lopot .function* vhlrh depend on 
the solar vlrt quantltiva VI • VD . or V Io 
thla aulyslt a. lust square* preilctfan filler 
. or I npaj os nfposH filortloo which Tllpiv* a ■ 

• aolar trl (id power, faoctfonto am pvrora] aono gstb 

BSBMglc iadafl 'la deii|srt dlraotl* fro* ih* 

. dots. Hi find that thi computed Impels* response 
fuBctiopi htvo the charge t* tl at iu wf a Unr pan ■- 
filter with a Bln 8»l«y which m»r b* di»mf*« - 
m th* airaOgih of lha inargy litpqi. Wbllo tha . 
: AL lrtir'l* reasonably wll related 10 the tolar 
>' wind smear futidtlGni. the AU indn show* a *ub- 
■ sUntiilly poorer relit Jwiahtp. Ih addlclun, 
high' frequency variation* ol th* ourd»«* Indlenm 


an.! Bus..- flubnlc-TQ cup.tnnli-nm err |ma pn-dli I-ibU" 
with n-il-ar wind Inf-ac ill- n nl-m- njyvi wt Jny. rr.il 
Interne I naHriL'|ri'«ph*.*rlr |'ruu-j(r( pnll-illr 
ioulr.il llw AL Injcu. l'.- jlng llr.J tlut II-’ ■ 
par-ir.i-rnr vfrl- I, -Iw-p-nJu --rt VB* In rl— n.-lar wln.l 
(..ii, -i p-wiri-r Vi'l-ii 1 - -null Ip t-- -uiri-j-il c--n» (•■"■ 
ni rt n- tl- d'tlvlly linn .1 r-n„i p if -r.-tvr h-ivlr-r 
-■ VP- -..-for win-1 .|.pi iduii. , . 

'.Loptyn. Pee. twit., Tlpnr 11011- 
-*-.pr.. r|c ccr-f IRw-.vl Ifn 

r:.-'r»i rR.'AEwrif-- . :he * > A'.ri*;-->iFHfFF E-'*hXF. ; A 
P- isn.hTii p i*r.F: a 'Tuci 

I. N. Pjvsr Il'Nlurralty af *il t form.i , *!.—:» 

Vltl3r,3| ijM-a-ory. |.na *lsnc-, New M»ncn 

* • ,r -‘ 1 . f. h. Hires . Jr., P. R. MiRbin, *. p. 
Min., at'] P. .'taxiing 

At errrc-itneieiy mcj v; t, n FctBrCtr l«l. a 
largv injectfm or envrgatlc ( -10 k-?V 1 particlca 
w*» cj-serwrd by las Me-, a a ir-strtrientstiqn nr,, 
toard jpjmcraft (gyt-'cg (J^"H lar.g|tu]wl o’, 
(esstiilir.nrj crbll. This ir.jmtcn was el Orel* 
mr U’.d with tr« onset af i najor 9w'.-itorn 
(aloo at P 100 UTi Idcntirtad by snarp negative 
cays In the ll-conpincntm ar oapracie rccard* at 
Lslrvagur I3?'UI ar-1 Narasarasuaq {*9*HI im t-y 
U-.r ^ icrurrsnet of a positive H-ccn|onant b4 y 3*. 
0»Ci"' IT in the nlG-lalltuda nagnetegran record at 
M'BC'ir (l?*Ht. Inij autitqrr cipanalcn onset 

• dnl conrcnltpnt [jrtlde tn)a:llci'l teas procclcl 
! between 2130 and CtOP IfT) by a Fror.»unc«i 
'atretening 1 of the n^nrtlr ft rl J at 9>Dchr<.'rQ-jt 
orbit Ints a tailUke onFIRuratlon and by a 
ic.clot--e.nl of MgUy cienrlllw ■' fielf-nl Igr.-st 
electron alotr ibul tons at groatat Icnory orbit 

mi ,iav« in '.he pist r-ien'.iriel witn tr.c 
SuPJlorr grswtn (hale. Of rdniinl f’rj.rtar.'-c 
In this :ost arc l-o ether xu*ll*ary -fata mts. 
The first 13 a well-ttne-i set at P*t-F aurorol 
inoAca token lurlrq the c-nurse at the grow.h nr.j 
eepar.alor, p hares nr the nwSStbrn- The inagej 
before ona during tr.t growth (cigar I pniac. 
trcluling cna auroral xc-nc crcMlr{ at -■CC-'O "I, 
vnov quiet aurora wjln n etaerva*-!* awbstnrn 
-lcltvlly in the visible (.Mar regUr,. I-.c -nc:r.-J 
ralavon data sei la a trail act rlc-.ctcr latx 
frtri 1 ) separata MitloM In three c-inrral nxri-t- 
lana fwost coast Gremlin -I, cist -'-ast -Veer 1 y. i , 
an-1 r-rttiern ^snllr-m*' frin nMip-l.- lotiluiej 
at veV to .Tio rl'creicr .Jam Ai'v «mw 

clcjrly fhnt tnern wjt nn nui-rjl If S'***or- 
j-.tlvity luywhere, nllnrr in ir :r lati- 

lude. an tM n jynelqi) nrre -level tin .- r y 
■Etboipi, gruwth-rhJS# v.sil IRurai * t r pricr *« 
luhstcm rip.iuaion nnnet . Tr.cn* mnnlti j^r . r ■ 
the rqr.jept «r a I'.uragn -jf ererg, ( gr<-wtl> (• (ic- 
prl<ir I iy ns rapll releanc -il j'-t-nrcin ontel 
IHF-8 ot Ivrvntlor.S |r. 1 II* hlpr. -I'lrn-rr. r /'(■ .. 
toll ler.a it vi( R |«\'vr.>rl( rxii-il l.stx * 
tr-'vllr Slfurg r-lrf-t -.r it * ,* n.llre.-w -.f t.n,- 
3t >r»gc jri'l su*.nn qu*nt re Icon* 'f - »r.'---t 1 ' 
cncr,!/. 

I. Blue. Paper IM121 


■|f •' rl-.nv tu it .ih 1 1 |l I--, 

wnvf-r.t*m i k rpAw-r vr at vmk u i<;i»-*-i «u- 

H"J XirJUt Flir| 1 MTL--v. 

5. r. i.trv {w\n. H'i-vnr-, I,-, tut ul 

I nl.-.t -l.-r ,. Inn All-.,-., -wi A/S'.St ,i.1 I. 

' Im'rrx 

11 - 1 % ,i If— » pre-unt - -• ll- i.| -Cl - - -f » - >■■ rl 

I" I VI i> >v |-l - ,.-i -(-ic t- wi - ■ If ri - • c it I. 

-il-. r- I Ion t-ivtl- n • lrli .,11 i'-lv hv ■ -I- -r It 

• I -ilk i(»w. II- (I n vol- II, I- i m . 11.1 1 

i.-ilf »i r.l.T.-l !-• flsl-l n I ui - r- I »v -I *• n I In 

thn pi me ru-n-in II -.-I It t- II.C -1 1 ■ n* . I I - r ■ 

.' • r. - 1 • t u-H p- , ly-c I- -I-' 1 * -j. lie e I if... 

; -rl . f III,- n nnnr -x J ir I ih.- 1 1: »• 1- .-net.-w I » 

« -i f -v (--• ■ 1- <(■ •( -11- 1 1 -w -(-« -■ !■-. -i - • 

1 tilt.- n '■ '» III -■ -n If. ilnr - V. 

- 1 r J In, ('--) l>--" iMIlii. n wiwe-j -i * 1- I - • 

reel- ■ 1 -'V r it n' -• -li- - «• i '« i- --Iu --J tl « t-< 

-.(-■> ,l.--ir --ile Ui-.t!., "J. .. -t (r., ■:,( Ii 

be -Ilf f I- ult I- -It -In m i (L i-r "1 !• I 
Pvi« -l-l' (i-rl.i l ( -r » 1. 1" «t,- i-lc Turlulrn. , In . 
-i-lllnl ile - pi im. fu isw-p -it tele , vpi-i.p-it, 
II- V 'heir). 

J. ''-n'ori-px. w, 3 ., n|-,r, I'jpur l.nliwc 


5 T t" Ha *.l r- tliu. u -..'.i U-l', -i , r -» - ■- 
''I'll 17.511*4. ' I ni 'MV. I* Ac-. Ill* ■ r' i • -"I 
ll* f- I.M' K1MM OWi.Si- 

A. Sinhidi i ln.it iV'itc oi Wf Kir ir.J l n ■- t-ii i- ol 
S.icn<c, Kc-obs, a v,urr- 5n. lo)-i 1 jT i ijf-ui- a 
hllJTVJbv- 

llfat i * di'|Oni(t-i rnlhe in) 1 in Ir nv-j here m thi 
fc-urwc cf cnfoi-.rri.riT of -jorodi i-.ri u- iKc oiivi 
-jjncti— pliere The '.ulr ).«. itir. K i.i'c u c«ti-jt 

t-J for sc. oral |nj*uhle ot -!wf xriuic i'rtr-, 

the '.oi'.tal k-n b- rolihg li:e t-f j - irp 1 u re-!el <-( 

IhC ra»*iC!Cnll*n . Folldwlni -.u-plc i S ICO Or C'lin 

3 ipn ■•'! (he n.i t TK'!o'phviv , tic r.nr.«io*rl.eriw 
plawr.i ■iq-orrai jtcw or fubrotatcn in -.•■•(I'c-i'iv-.e 
cf cr.nrenaUDn of lho fln£ui.ir r-cc«r(tri,a.ii (her 
rjl tncrjv i« Jr^c-aiteJ in tbo looc-ffhcre si o 
rote c-f tho order of IO 1 - h fur akwi 10 » ?cc while 
rriaiiniul nyceJ is gJji*.*itJ tf-waii! the worofol l«i 
w I ih (he f'lonci. ihitnpd dlfTujion of the lu^cnk 
yilus-j at a idle or in-» .trvfs *!« CA'in?"- irro- 
*I>ipiic hoadnq at s rite of 1>' S1 H as tlic lrr.«>- 
(pherw nets in dike the plu-a Toward the toroia- 
rim. Euy-nighi KrTieirv in traiectar-* of rvia- 
tiondl xwilcn of plxfro. owl r.t to asynrei rr in 
rcnfl^uTBtlon or lho rjsnetoji+iere, tr-alio 1 Ikrlv 
to produce trerf. dijjipit ic-n of a sinllar ru*r.l 
tiblc ai the rotaticnfl .1 if^ed is sd.iuiicl coni local- 
ly. Dai* the cort-i jt ion enfarcee'en.l oirrv.it iv- 
poM la ox much Fujji » (he dynrto current fren lo 
an! pla-i on irporiant port In cnerROttCB ml <!■•■ 
nonirs of the Jov ion nagnero sphere. lhe heating 

role per unit area of the hlgh-ldi iiixto tcnoirhcrc 
Is cure than --ID vrc/ai'-iec, nflYlv, or-brs of 
Bu^iitiale gre-urr thuithe rote of the cnctfiv sup- 
ply by the aolar IV raJlitlon. These nirtern de- 
pend «* the nJcj'tiJ hel eht- lines ral (J ccr.Jivtiuir, 
of 'i.l rho of the .fonan lononphei*'. l-'ifilfr, 
;.i.-->n|<**l i'tic, |.'r-'-p>er--, i-.-.it ti-:> . 

J. Gcep*i)in *#■., Blue, fjpu !Alh)7 


5160 Plato a aatlN, oaovaolloa. or olreolitloa 
Duriaxai cr cold HAannannic ions 
T, I, hi rain | has (IlM/Daiaird Span# Flight 
Cantor. Laboritory Cor Ci t r alar raat rial Phyatci, 
Sraanhalt, KarylanO 2011 7) T. 0. lerthrop 
va iariiiliiti naflttoni uadar vM«h a 
diffusion aquation la a valid dtasrlpuon of tha 
tr mi port x croat aagMtlo field Ilnaa of lo* 
#n*rgy Baanoto*Fh*riB plam, In thla wit m 
coot Id #r tha cax* vhara tha gvldlog siatir drift 
Sc 1 < *™* i* part low] ar iu nuaiuattnt 

BfliFOMah iu», ara ocap* r *71 s In ilu to Wvc 
piriSOt thiiiil apart, Hq stMlufi that a two 
d l*a*i tonal diffusion aquation la .valid in tM 
a, I Ip-xoa of tha lulmr potMllali provldod that 
Ua aur l «f Ui* total tlHlrls field ecapManl 
ptralltl to I vaalihxa fTi|| a I.C.) a OJ and 
provided tM Him tuitions fails a short amugh 
oorrslalioa tie* that guldlna «#bt*r drift* otfear 


IM U. remain aigli(lbla. Iqna 10 JuplLar’a lo 
plaaat larva in usua described hr ■ dlffualoo 
tquatied If thlo oor relation lima i* no more than 
a far rotation parioda or thq plantt. 

J, (toipfaya. tu., aiufl. P«pw U103) 


3790 initcuaanla art T echo I qua a 
TIE CKAKIHG OP tPA-aCW-PT 8SHPACE9 
H. I- Garrett flat Fcpyulaloa Laboratory, 
Californio laatltuta sit TatfaulOfy, 4800 Oak 
Crow Dr. . Puoku, CA 81101) 

Ib« buildup of (title charge a* aitalllt* 
nrfacca 4 b on txpMloat lasoa Im aha utiliza- 
tion of util Lice nyatoms. tha onalyol* of thlo 
ptaarmaBa haa (apilrai Important advance* In 
basic charging theory and tha davalQ | ima * it af 
naplu codas to aveluata the plana aboatba 
that dvrroort ntallltaa. nrn ra Bulls of Lhasa 
tbaartm* and calculation hare wide' mpp 11 catlto 
la oyaoa phyolea In lha daalpi ol lyatou art 
. to lha t aur? rotation of leu aMrgy plaamq 
mimcwm*. 

Im thla reylow, thoaa aspect* of ebarat 
buildup on aatalUta aurfac oa ralavaiat to tba 
•para pfayalca r en m ity are' araarlisd. Tba 
type* of chacglag yrocaaiAa, modal* at cbict# 
bulldop, aal« Lilia sbutti thiorlui and charging 
observation* act dubrtbad "with smphss Is «' 
basic cnxiBspEa, (Bpoqociaf l charging, plana • 

. neasuronsnea) . 

tor. SMjdiyt: Space Fhya. , .Papar IH1M0 
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